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EN GINEERING N Ews, | ensineering works—in some specialties—are sui) breakage strain is greater in proportion as the co- 
| generis, and characterized by a boldness of execu-| efficient of the minimum work is greater—the 

ee es ear | tion which is unknown in Europe. It is in giving maximum work always remaining the same. 





| the latest and best information of engineering} The following results have been shown by ex- 
Tribune Building, New York City-| progress, whether at home or abroad, that | periments on steel springs : 
GEO. H. FROST. Proprietor. | ENGINEERING NEws has its raison @étre, and its} The “work” or strain varying from 1,210 to 
best claims on its numerous friends. 





a | 7,300 kilos. per square centimeter, breakage took 
| Slightly parodizing the axiom of a Latin writer, place with n equivalent to 0.06 millions. 


SATURDAY, SEPT 10, 1881. | ‘nothing appertaining to Engineering is foreign) With a strain varying from 2,490 kilos. to 7,300 
i = ——_ | tous?” we attentively follow the proceedings of | kilos., breakage took place with n = 0.15 millions. 
Tue excessive heat of the eveaing of Wednesday | the engineers’ societies of London, Paris, Berlin,| Load varying from 8,660 kilos. per square centi- 
last so far interfered with the regular meeting of Vienna, Pesth and Zurich, the latter, by the way, | meter, breakage took place with n = 0.40 millions. 
the American Society of Civil Engineers that the | 2°t the least in importance, and we are by no} With load varying from 4,820 kilos. to 7,300 kilos., 
reading of the paper, “Shaft Sinking Under Diffi- means of the opinion of the character in one of | breakage did not occur with n equal to 19,67 mil- 
culties at Dorchester Bay Tunnel, Boston, Mass.,” Moliéres plays “that all the wisdom in the world | lions. 
by D. McN. Stauffer, Mem. A. 8. C. E., was post- has retreated into himself.” pte IV. When the maximum work remains below a 
poned to the next meeting, on the 21st inst., when, We lately gave a succinct résumé of the | certain limit, there is never breakage, whatever 
no doubt, a full attendance of members will be theories of Dr. Weyrauch on the Resistance of | may be the number of repetitions. 
present to hear what the always interesting Mr. Materials, and said that the subject, a most im- It is this limit which Launhardt and Weyrauch 
Stauffer has to say on a subject with which he is, portant one to every engineer, contractor and iron |} denominated as ain their formulas. It becomes 
presumably, very familiar from actual experience manufacturer, was specially sent over from the! u when the minimum coefficient is zero. 
as the engineer of a most difficult piece of engi- London society, for the opinion of the French; V. This limit of non breakage is so much the 
onions * engineers. We have now to give a report of the | higher as the minimum work is greater, 
—_.—__—_— discussion on Tresca’s paper, but in order to give| The series of the following results from experi- 
Tae July number of the Transactions of the | full justice to the subject, we have been obliged to | ments on iron of good quality assumes the limits in 
American Society of Civil Engineers, just received, | make use of Paris and Brussel’s papers—neither | which the work has been varied per unit of section, 
is mainly made up of the very valuable and | giving a complete *‘ representation” of the dis-| without ending by breakage. These limits were : 
interesting paper, ‘‘The Re-Enforcement of the 


cussion. 1,170 kilos to +. 1,170 K. per square cént 
Anchorage and Renewal of the Suspended Struc- 2,340 K 


M. Seyrig alluded to the experiments of | Es te +. 3,220 K. 
ture of the Niagara Suspension Bridge,” by L. L.| Woebler (which began fifteen years ago), and 
Buck, Engineer of the work, and which was pre- 


+- 3,290 K. to -+- 3,290 K 
which were afterwards continued by Spangenberg.| This last figure corresponds to the static load. 
sented at the Montreal Convention. The paper is| Now, in order to judge of the practical value of| M. Seyrig remarked that the results obtained 
very fully illustrated with diagrams, reduced | the theories of Weyrauch, we must know the | from iron and steel were far more similar than was 
from the lithographed drawings which were pre-| experiments on which he has grounded his sys-| generally supposed. But it should not be forgot 
sented with the pamphlet to the members visiting | tem. In order to do so, we must go back to the | ten that these experiments were made rapidly in 
Niagara Falls in June. Mr. Alphonse Fteley,| experiments of Woehler, andi the deductions | succession, without allowing the materials to rest 
Assistant City Engineer of Boston, contributes a|which he drew. Woehler’s experiments were | between two consecutive efforts. Now, in large 
valuable illustrated paper on ‘The Flow of the | chiefly directed to railway axles, and che effect of | constructions (bridges, etc.) it is the inverse which 
River, Massachusetts,” for the years 1875 | strains, repeated a great number of times. He | happens. 

to 1879, and the balance of the number is occupied | found that breaking oécurred very often, in pieces,| M. Marche is of the opinion that the formulas of 
by a Discussion on Rnin-fall and-the Flow of | when the strain was inferior to the co-efficients | Launhart and Weyrauch are derived from the ex- 
Streams. We note the following additions, | of rupture, which were given by the same metal | periments of Woehler. These experiments and 
changes and corrections : under a slow or static st-ain or load. Several | deductions are perfectly correct: But the ques- 

Members.—Oliver W. Barnes, 57 Broadway, New | metals were experimented on, and the strains were | tion which was to be decided was the extension 
York City, N. Y., July 6; Edwin E. Glaskin, Queen | both traction and flexion, or bending. General | which the English and German authors have given 
Victoria quem, Loutos, Ras. Maz 6; 2. Seeer Gay, laws have been deducted from those experiments, | to these formulas, viz., a complete theory of the 
July 6, Axsvciate.— enry R. Bradbury, Manager | but it is expressly stated that their absolute cor- | resistance of materials. 

euchatel Asphalte Co., 54 Astor House, New York | roctness has not been yet proved. (This is very easy | We must, in the first place, come to an under- 
to understand. The laws, for instance, affecting | standing as to the existence, nature and value of 
steel rails are not yet known, because the rails have | the coefficient u. The Germans call it Ursprunge- 
es not been in use a sufficient period of time.) But the aa ; the English use the term primitive 

, i following deductions have been arrived at : strength. 

fae Pass, Tes a? "i andl ste 3 C e I. When an object is subjected a certain num-| M. Tresca designates it as the natural load of 
ber of times to a strain or load, alternately applied | breakage. M. Marche thought that the quantity u 
{| and taken away, or only diminished, a break will 


was nothing else than the abscissa of the vertical 
take place under less strain per unit of section | asymptote of the curve, which would represent the 
than when the strain is gradually or slowly ap- 


law of variations of the curves requisite to produce 

plied. breakage under a given effort. It is very probable 

This is a law which all of us suspect, but which that these limits are the same as those of elasticity. 
had not been proven by experience. Fairbairn, 


It is here where the German engineers differ with 
however, had acknowledged it, from some experi- | Us, not giving the same importance to elasticity, 
ments on riveted beams. 


These experiments should be repeated, and more 
II. The number of repetitions of the effort | attention be given to verify the limit of elasticity 
which is necessary for breakage is so much the 


and the stastic resistance. We might even deduct, 
greater as the co efficent of the maximum of work | from the experiments of Woehler, that strains, 
is weaker, the minimum work remaining the 


even indefinitely repeated, when inferior to the 
same 


. : limit of elasticity, do not change the molecular 
The series of experiments made on iron axles | condition of a metal. 

from the Phenix foundries is as follows: The| M. Tresca does not think the discussion clears up 
maximum ‘‘ work” or strain varied from 2,200| the question, but it will call attention to the sub- 
to 4,000 kilos per square centimeter. The number | ject. Iron axles give a conclusive result. when 
n, being that of the repetition of the required 


bent and twisted a great number of times they ex- 
strain to bring about a break, is as follows : hivit the fibrous condition and the changes which 
Millions. 


have accelerated total breakage. If we base our 

Seta eon, huos. Per sauare,. _ 48.20 | ptactical coefficients on the load which corresponds 
Strain from 0 to 3,500 kilos. per to the limit of elasticity, we consider 
Strain varying trom 0 to 8,000 kilos. per square this load as continuous, but it hus been 
; proved that the limit of elasticity is essentially 

ee er ee en es 0.45 | variable—a body remaining elastic up to the limit 
to which it had been previously loaded. We should 
therefore admit a variation, which, by removing 


ee ———— | 
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DEATH 


; Roberts (Past President), elected member 
Sept. 21, 1870. Died July 14, 1881. 





RESISTANCE FORMULAS, 
The importance of forming a judgment of the 





every possible circumstance—has never been suffi- 
ciently recognized. The profession of the engi- 
neer is somewhat like that of the physician—a 
great deal of its formulas are based on experience, 
and not on mathematical axioms. The disaster of 


these forces of Nature and Time, which the engi- 
neer must take into consideration. Engineering 
science, like chemistry, is essentially a science of 

is always something to be 


much ‘‘ that we cannot understand.” American 
engineering is taking high place, because our 
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web een e ee ee gwewee Hen de deen ere ne neweee n= 0.17 


centimeter ‘ 
III. The number of repetitions of the requisite 
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f urther the limit of elasticity, would bring ma-| it is only necessary to inspect the records of boiler | takes place at the proper moment. Tne vaive opens 
terials whe are elastic and those «hich are fragile | explosions for any year since the introduction of | at whatever pressure it is adjusted to, and entirely 
nearer together. steam, and then consider the prime causes which} prevents any. greater accum ion 0 : 
M. Tre lat thought that bnilders should make | produced those disasters. Whatever may have ‘Although stated to use a esis "hilaines 

calculations for. maintaining the primitive appear- | been the first cause, the final and efficient cause of | equal efficiency is obtained on stationary locomo- 
ance of their materials. In the case of materials | every boiler explosion has, in every instance, been | tive and marine engines or 
which show deterioration before they break, the | the ex: essive power of steam. The old adage in| The following repost of official experiments 
total resistance might be divided into two periods | regard io a chain, that ‘the weakest link deter- | conducted by Mr. Edward Fithian Chief Engineer 
—they are elastic in the first; they grow deformed | mines the strength of the whole chain,” is applica- of the United States Navy, will afford the best evi- 
in the s ‘cond, This is the demarcation line which | ble to every boiler—the weakest part determines | dence of the effective working of this valve : 

the builder must seize. the amount of resistance it will exert against the | ‘* WASHINNGTON Navy YARD, Dec. 21. 1872 

The discussion from this point was a general | confined steam. It follows, therefore, asa natural | ‘-REAR-ADMIRAL L, M, GOLDSBOROUGH, U. S. N., 

expression of confidence in the French rules. M. | Sequence, that if the boiler can be relieved of theex- | COMMANDANT : 

Woehler must often, in his experiment, have | cess of power no explosions can take place. | Sir: In obedience to your order of Sept. 12, 
broken pieces of iron and steel before reaching the | We now come to the consideration of the qual-| 1872, to test the “ Nickel Seated Safety Valve,” 
limit of elasticity. Now, the German writer Lip- | ities which a perfect safety valve must possess, | manufactured by E. H. Ashcroft, of Boston, Mass» 
pold has shown that the sudden effort which is and state as the first that it should be com-| I be eh te ste mr foll —— disadvantager, 
necessary to produce a given elongation to a bar | posed of a metal that will not corrode. A valve  ‘‘ The boiler used for the test wes of the cylin- 
has for its minimum the one-half of the corres-| made of a metal which will be chemically affected | 4rical horizontal tubular type, six (6) feet diameter, 
ponding static effort, and that it produces a cer- | by the elements with which it comes in contact is | pene. (2), mae a See vere, Some ero 
tain permanent deformation. A part of the effort | not only made non-sensitive, but is frequently coenktdaie teh ateeee Or ate ae 
remains in some sort stored away in the object. | ‘‘ stuck fast,” as is instanced upon examination of | (30) notninal horse-power ; pressure of steam used in 
Breakage may, therefore, take place from this ac- 


cumulation. ‘The experiments of Woehler for deter- 
WME 


mining the coefficients were the most interesting Wi My) 
€ Yi 


for engineers, and showed the necessity for reduc- L 


ing the cofficients of work in certain cases. The ex- 
periments of Wertheim were to the effect that 
there was no true limit of elasticity, and went to 
prove that the natural breaking load u repeated 
sufficiently often will end in breakage. The ex. 
periment of Woehler induced the Germans to in- 
crease the diameter of their railway axles. The 
final result of the experiment of Woehler should 
be todo away witha uniform coefficient. The 
President concluded by stating that the French 
school would retain their principle of the limit of 
elasticily as a base for their formulas of the resist- 
ance of materials. 
> +0 > ++ —_-— 
THE ONLY NICKEL-SEATED *‘ POP” SAFETY 
VALVE. 
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Immediately upon the adoption of steam as a STATIONARY VALVE.—Perspective View. 


motive power attention was paid by scien- 
tific men to obtaining a device which would 
regulate the pressure in the - boiler and warn the 
attendant when the ‘‘ danger limit” was neared. 
The United States government early recognized - 

the importance of such a device, and by legislation | STATIONARY VALVE.—Sectional View. 


it endeavored to more fully protect the lives and | boilers after explosions, when it is impossible to | the test from sixty-five (65) to eighty (80) Ibs. per 


property of its people. As early as July 7, | even move some valves. | square inch, 


1838. an act was passed providing for the better} © Second, it should instantly answer any pressure of |; “The experiments were comparative, and were 
security of the lives of passengers on vessels pro- | steam above the maximum pressure allowable as a — =e seven (7) of the common kind, of the 
pelled in» whole or in part by steam; and, | working power. It is a well-known fact that, after | 13 wes igen png ge po Rie 2-in., 
by that act, provisions : were made for | completion, boilers are tested and the ultimate | ahee: of diameters 4-in., 3-in., 2ic-in., 2-in Tig. 
the inspection of the hulls, boilers and machinery | strain to which they should be subjected is ascer- | in., 114 in., and lin. The object was to ascertain 


of steamboats, by skilled and competent persons, | tained, and the ordinary workin i | the lift and area of opening given forth 

’ ’ , g strain or pressure | gt or the escape of 
for the enforcement of the duty of the owners and | under which they will ordinarily work is also ob- | ima tll ot ik icuione of at a blow- 
i ’ ascertain 


masters of such boats to employ acompetent num-| tained; the difference between the two may h : 
| ; y how much the pressure could be 
ber of experienced engineers, and (without which | properly be termed the margin of safety. The the valve was fa full operation. the Wi ee 


all other precautions against danger would be com- | valve is now set to “blow off” at the least excess *8¢ertained by securing scratchers against the 
paratively useless), “* for the opening of the safety | of the working pressure, and any corrosion which | et Se noeomsenytieel a a The ae 
les 


valve” at certain times and under certain circum- | renders it liable to *‘ stick” is not oni i ir 

y detrimental | represent the circumferences of the val 
stances. Again, by the acts of March 3, 18438, and | but unsafe. r | areas of the inner circles represent an eres ‘omen 
of March 3, 1849, and more fully and distinctly | In order that no waste of steam should occur to that given for the escape of steam by the cir- 
than ever before, in the Steamboat Act of Aug. | beyond that necessary to reduce the pressure sor Of bt tha tain of pean OT: 


: ‘ : ing off at the limit F 
30, 1852, endeavors have been made to guard | within the proper limits, the valve should return | g it of pressure 


inst th rful c sof i ‘ : “In these respects the nickel 
against the fearful consequences.of the imprudent | automatically to its seat when the pressure has possesses an advant re which p er keen 


or imperfect use of steam. been removed. . 4-in. comm 

It is impossible to obtain an absolute security| We have not sufficient space to point out the | blown off at the limit of pressure, had a lift of 
against all danger ; for it is not always possible to | various endeavors which have been made to se- o pag ~ Me Bienes ares. for the escape of steam 
obtain iron which shall not have latent defects in| cure these requisites. The’ great peculiarity of oe the Teoo “nent” conte Caner Solve 
density, thickness, etc., or always to control the | the “Pop” nickel-seated safety valve, engravings pressure, had a lift of ous-guarter of i: iaeh, 


chemical action of fire and water upon iron, or to | of which are herewith shown, is that by the use giving an area for the escape of steam of sq. 

prevent all the unknown and contingent perils|of a stricture the recoil action of the steam * f a Aggy -_ common valve had a it of 

which will surround human life; but men can,|is made available to overcome the increased a pease tach, ile the ' of hcklod e. 
Li . 


and as aduty ought, to avail themselves of all| pressure of the spring on the valve-head as it | valve had a lift of vs Of an inch, gi an area 











danger. at N N—and consequently will not corrode nor | while tos valve Wea thiotae off at i ie 


To appreciate the force of the foregoing remark - | rust ; all sticking being thus avoided, the action | pressure with the 4-in commpnivalve, which is 


' known scientific means of guarding against /rises. The valve is made with nickel seats—shown See sq. in. In the ex 
pressure 
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shout the datniter’ used on boilers of this size, the 
pressure was increased five (5) Ibs. in four (4) min- 
utes, without any apparent increase in the lift, 
and the experiment was aepree. With the 3-in. 
valve it was increased nine (9) Ibs. in six (6) minutes. 
The 4-in. nickel seated valve, operating under 
the same circumstances, opened to its full lift as 
soon as the limit of pressure was reached, and the 

ressure not be increased, but it steadily 
decreased to a point a little below the original 
pressure, when the valve suddenly closed. ith 
the 3-in. valve the pressure was held at its limit. 
In both cases the fires were in active condition 
and the furnace doors closed, 

« The experiment pioved that the liftof the com- 
mon valve is not satficient, and will not increase 
sufficiently with the of etree 901 by its own action to 
relieve the boiler under all circumstances, and that 
the pressure can be increased until an explosion 
takes place, while the valve is in operation ; and 
therefore it is not in reality a safety valve. The 
nickel seated valve, under the same conditions, ob- 

tained its full lift instantaneously by its own ac- 
tion, giving an opening of sufficient area to relieve 
the boiler at once. Tine common safety valve needs 
no description. 

“The nickel seated valve is automatic, and can 
be used either as a lock-up or an open valve. It 
is actuated in its resistance to the steam pressure 
by a spiral s sone of the most accurate workman- 
ship, and p with nickel. The face of the 
valve coalee in contact with the seat is a solid 
ring of a composition, the principal constituent of | 
which is nickel. The valve seat is also of the same | 
metal. Its great hardness insures its resistance to 
wear. Itis not affected by the action of steam | 
and the saline matter in water, and, being non- 
corrosive, it is free from the possibility of sticking, 
as is often found to be the case with the common 
valve, and which may be attended with the most 
fearful consequences. 


“The late experiments at Sandy Hook, N. J.., 
on steam boiler explosions, have disposed of many 
old theories regarding this subject, such as elec- 
tricity, formation of gases, the sudden generation 
of steam of an enormous pressure, etc., and have 
proved that explosions of the most destructive | 455'5 
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while changing hose. The relief vali gives the | wt which is a hole for the reception of the two stirrup 
hoseman control of the stream, at the end of the | rods whiclt hold the floor beam. The stirrup rods 
line, as the sudden shutting off of the water by) have long screw threads, by means of which the 
him, at the end of the nozzle, without notice, does| beam can be raised or lowered to regulate the 
not subject the hose or pump to pressure greater | grade of the floor, it being impussible to cut and 
; | fasten the suspenders to the exact length required, 
The floor beams are made in half lengths at the 
'steel works. Being landed at the foot of the tow- 
|e they are swung under the same hoisting ma- 
| | chinery which raised the stones for the towers, 
| and raised to the floors of the arches. Those imme - 
| diately adjacent to the towers were attached by 
/means of ropes and pulleys to their appropriate 
| suspenders and swung off. When freely suspended 
and distant sufficient to clear the other work, they 
| were raised to the proper height and the stirrup 
| rods inserted and the bolts screwed on. As soon 
| as a sufficient number had been placed in positior, 
a track was placed on the floor and the beams car- 
ried to their destination on platform cars. 
| After being attached to the suspenders the two 
sections are securely riveted together, making a 
continuous beam the entire width of the bridge, 
|or 85 ft. These floor beams are unlike any ever 
before used on a suspension bridge. They are 32 
|in. deep, 9°¢ in. wide, amd weigh 4 tons. Each 
| beam has two top and two bottom chords tied and 
| braced together in the form of a triangular lattice 
| girder. The chords are of steel channel bars. The 
main beams are suspended 7 ft. 6 in. from centers, 
| and between each pair of principal beams a lighter 
|T beam is placed, resting on the truss chords, so 
that the floor planking will be supported and fast- 
ened every 3 ft. 9 in. from centers, 

An idea of the magnitude of the work already 
accomplished may be had from the following 
figures, which are furnished by Mr. E. E. Farring- 
ton, muster mechanic of the bridge : 





Ourver 


WaTER RELIEF VALVE. 


than that allowed to be carried with safety; and) 
thus damage by water from bursting of hose or | 
pipes is prevented. A night watchman, without 

assistance, can start a pump with perfect safety, 












character con come by the gradual accumulation | as no injury can occur to the hose or pump, from 
of steam, and with the moderate pressure of | over-pressure, while he i tti ready to play a | Length of the main span. 1, 50546 feet. 
fifty-three and a half (5874) Ibs. per square inch. ake on the a “Tea daa in: * el . . eee oe Gath, —_ — 
It was also observed that it required but thir- panying engra €| “ Brooklyn dpueeaeh Teese ‘on « “ 
teen (13) minutes to raise the pressure from thirty | Presents an accurate picture of the valve. Reight of main span above water............ 135% ° 
(30) Ibs. per square inch—the working pressure a - The above valves are manufactured by the Con- | Depth Ay RA, he lon ean 78 “ 
lowed for _ Sethe ere ae and eae solidated Safety Valve Company of 51 amd 58) waver. sie- oi niensicc cecacseeen: 44% 
re fit’ aiaddiis thaendth em aeaeadel teas Sudbury street, Boston, Mass. The officers of the | 5% 0f 3. Y; saissom (for foundation) ....... 173x103 
hundred and fifty (450) feet from its origins] | Company are Charles A. Moore, President and | Cubic yards of masonry, St... ee See 
position ; ee os the neglect of only ae few | General Manager; Martin Luscomb, Secretary and | Size of towers at aa water mark............ 140x350 feet 
minutes, together with an inoperative or inefficient | Treasurer and Geo. W. Richardson Superinten- | 7.14) height of tower above high w ae _ 
to : ’ ht of tower above high water...... 271% 
the taset fctehas we cg required to produce| gent, The selling agents of the company oe RaetePnce — an. RE 119 
“The subject of safety valves, heretofore so Mess. Mayning. Maxwell & Moove, of 111 Lib- Width of on lings through tower i ceo x 
much neglected, is receiving considerable atten- | tty street, this city. Size of anchorages insted -accvese,.. ROMERO” 
. - ea 2 o.oo . 117x104 
ee adie ae — Se cminel NEW YORK AND sneha ik BRIDGE bt in — eggs baa eae 3 o- a 
nme et Senet statements. te abe " Width of flooring 000000020000. Reeereetansd a “ 
D natever circumstances explosions may . e 0 y ’ 
occur, the real cause is excessive ba om ed and (Concluded from page 856.) | Sees ed mena 15% 
the fact such disasters do occur, whether from | Le f each cable 3.57844 f 
neglect or otherwise, points forcibly to the FLOOR BEAMS. ome wire on each cabbie 243 miles oa = 
necessity of providing agaiust them in every pos-| The suspenders, from which the floor beams are | \Umber of wires in eac Cable... ee ee 5.436 
sind Toh tent ole Gea” aalety alse that fa mung: are made of steel wire, and are from 15 - | Sekoren a a 
. 3 ‘ . cable, in span, 208; in all........ 2 
automatic, certain in its action, pittipt in opening | 1%4 in. in diameter, and ure capable of sustain-| gach cable, each land span, 86: in ali... 688 
and closing at the required moment, and that can |ing a weight of 50 tons, or about five times the) gy ated 
be fully relied upon to relieve the boiler under all . 


















circumstances. 

“It is impossible to provide against the con- 
tingent dangers of a steam boiler, such as the 
hidden imperfections of the iron, the chemical 
action to which they are subjected, etc., but for the 
~~ ention of any pressure in excess of that allowed, 

am fully of the opinion that the nickel seated 
valve is the only one that fulfills the require- 
ments. Very respectfully your obedient servant, 


(Si ) 
‘* EDWIN FirHian, Chief Engineer, U. 8S, N.” 
WATER RELIEF "VALVE. 


It has been found necessary in cases where ex- 
cessive water pressure ig exerted to provide some 
means for its escape, and this valve, as its name 
indicates, is designed to protect water chambers 
of steam fire engines, rotary pumps, fire hose, etc., 
from excessive pressure due to the closing of gates 
or stop valves, and turning of water at the hose- 
nozzle while the pump is in motion. 

By the use of this valve full pressure can be 
safely carried on the water-chamber of a pump 


heaviest load likely ever to fall upon them. The 


straps by which they are attached to the cables! yimber - Paonia ‘floor beams supported b y 
above are of wrought iron, 5¢ of an inch thick by et de ghtigada aah AAMe o ddeéhéd d4% obec ‘beck 450 
; Se NI nn ty on cd, <nondpes y 
5 in. wide. These were placed in position 3 Deceee ofteas baa 512 202" 112.000 tons 
when the cables were being wound, and tne Sones en a ingle wanpende. 0. ote os 


fit closely. On the under side the straps 

terminate in two lugs, 74 of an inch thick, and an 
iron screw-bolt, 1°4 in. in diameter, passes through | 

the lugs to hold the socket on the upper end of the 

suspender, and to tighten the band around the 
cable. The straps were put on by the winders, 

who heated the backs in little forges until they Note.—‘Ve have endeavored by the publication 
could be opened far enough to let them go over the | of these articles to give a general description of 
cable. The two ends were then drawn together, | this work aud to dwell particularly upon the most 
a thin plate of iron being slipped be- important and interesting features. We have 
tween the heated strap and the cable brought the history upto date, and in order to 
so as to protect the galvanizing of the wire of the make it complete—as far as we may—we will de- 
wrapping until the strap had cooled. The sus- scribe the longitudinal trusses, system of flooring, 
pender ropes are fastened to the lugs by means of | bracings, etc., after the work shall have been com- 
wrought-iron closed sockets. On the lower end of | pleted. The method of moving trains has not yet 
each suspender is a cast-iron socket, in each end of | bec n selected. 


The floor beams are nearly all in position, yet, 
owing to delays in receiving the materials from 
| the foundries, the work has been suspended for 
| the present. 
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We have said but little in regard to the cost of 


the various parts of the work, as we deemed it aq- 
visable to wait and publish it entire. 

We have been greatly assisted by all the engi- 
neers connected with the work, both by their per- 
sonal descriptions and the loan of valuable reports 
and drawings, and to these our most cordial 
thanks, and the sincere hope that we may be able 


to repay their courtesy, are extended. 
ee em ee me —”—™ 


THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS.* 


BY J. JAMES R. CROES, M. AM; SOC, C. E, 


(Continued from page 343.) 
LXXXII,—SYRACUSE,. 


Syracuse, New York, near the centre of the 
state, 150 miles west of Albany, is on Onondaga 
Lake, on gently undulating ground. Settled in 
1796, it was incorporated asa village in 1825 and 
as a city in 1847. On March 21, 1821, the Legisla- 
ture authorized the taking of water from any 
springs on the State land east of the village. This 
right was not exercised, and on April 3, 1829, the 
trustees of the village were authorized by law to 
convey to Oliver Tease the rights vested in them 
by the previous law. He associated with himself 
Aaron Borst and Ira Seymour, and water was fur- 


' nished by. wooden logs until April 5, 1849, when 


the present Syracuse Water Company was organ- 
ized. 

The supply is obtained from three different 
sources. 

Raynor and Stolf'’s springs supply the old Tease 
reservoir 107 ft, above the Erie canal in the city, 
and holding one million gallons. These springs, 
which yield from 300,000 to 4,500,000 gallons per 
day of very hard water, also supply, in part, a dis- 
tributing reservoir, built in 1870, 125 ft. above 
the canal, and holding 85 million gallons. In 1871 
a Holly pumping engine was erected, taking 
water from Onondaga creek and delivering it into 
this reservoir. In 1877 a Worthington engine was 
erected of 10 million gallons capacity for this 
service. 

This water coming from limestone is also very 
hard. 

There is now used also a supply from Furnace 
Brook which, coming from above the limestone, 
is soft, and is collected in a storage reservoir on 
Onondaga Hill 450 ft. above the canal, of 176 
million gallons capacity, and distributed from an- 
other reservoir 165 ft. above the canal, of 644 
million gallons capacity. 

Distribution is by cast-iron pipe, of which 45 
miles are in use, with 320 hydrants. The number 
of taps is not given. The maximum daily con- 
sumption is 4.5 million gallons. The population 
in 1880 was 51,791. The cost of the works has 
been about $650,000.. The annual expenses are 
about $13,000 and the income $56,000, of which the 
city pays $26,000. 

The works are owned by a private corporation 
of which Oliver Tease was the first president and 
Ira Seymour the superintendent. Hon. Elias W. 
Leavenworth has been the president since 1864, 
and Edward H. Brownthe secretary and super- 
intendent since 1866. 

LXXXIll.—HALIFAX. 

Halifax, in the Province of Nova Scotia and the 
Dominion of Canada, is in lat. 44° 89’ 38" N., long. 
63° 35’ 21.1” W. The city, which occupies about 
half of the peninsula of Halifax and comprises 3.5 
sq. miles, lies in its easterly portion on a hill- 
side sloping steeply up from the harbor, and in the 
westerly part is on undulating ground varying 
from 100 to 250 ft. elevation above the sea. 

The harbor was early known to the French as 
Chebucto Bay, but the peninsula was not settled 
until 1749. 


* Copyright 1881. 
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which is found to vary from 44 in. to 1 in. in thick- 
ness. In 1876 and 1877 about 7 miles of the 3-in. 
pipe were cleared by hand scrapers at a cost of 
14, cents per linear foot by contract. In 1880 a 
self-acting machine was procured from Glasgow 
and used on the 12-in. main, laid in 1848, 
with such success that the 24 and 15-in. mains 
are now (1881) being cleared by somewhat 
similar machines, improvements having been 
made in their construction by the city engi- 
neer. An opening is made, the machine 
inserted, the opening closed and the scraper, pro- 
pelled by the force of the water, works its way 
along, carrying everything before it, to an exit 
opening. The first openings were made about 
three-quarters of a mile apart. They are now at 
greater distances. In two cases they have been 
2 miles apart, and the scrapers have passed 
through successfully, carrying with them tons of 
iron rust, stones, pieces of broken cast-iron pipe, 
and masses of lead. 

The cost of cleaning the 12-in. main in 1880 
was 613 cents per foot by day’s labor, including 
everything. 

The 3-in. pipes cleared a few years ago are rapid- 
ly filling up again, and are not considered worth 
cleaning again. Independent, larger pipe are laid 
alongside of them for hydrant connections. 

The cost of the works has been about $741,000. 
The annual expenses for interest on bonds are 
$42,000 and for maintenance $10,000. The annual 
revenue is $62,000. 

From 1861 to 1872 the works were managed by 
three commissioners. J.P. Muir was the first 
superintendent. In 1872 all city work was placed 
under a Board of Works consisting of a committee 
of six aldermen, and a city engineer was ap-. 
pointed, who is also superintendent of the water- 
works. This position has been held since 1872 by 
E. H. Keating, M. Inst. C, E. 

LXXXIV.-~-DANBURY, 


Connecticut, was settled in 1684 


In 1845-8, the population being about 20,000, 
water-works were built by a private company, af- 
ter the plans of John B. Jervis, C. E., and under 
the superintendence of C, Fairbanks, C. E. 

A dam 1,000 ft. long and 28 ft. high, across the 
south end of Long Lake, impounded the water from 
a water-shed of about 6 sq. miles, forming a reser- 
voir of 360 acres area and 390 million gallons capac- 
ity. The water passes from this through Upper 
Chain Lake to Lower Chain Lake, which is 200 ft. 
above the sea and 314 miles from the city. From 
the lower end of this lake a 10-in, main was laid, 
and in 1856 a 15-in. main was added. The water 
company received an annual subsidy of £400 from 
the city, and were required to furnish 18 fountains 
or bydrants and 25 fire plugs for public use. 
In 1861 there had been so much dis- 
satisfaction with the supply for some time, that 
the city purchased the works for £56,000. There 
were then 21 miles of pipe. In 1862, under the ad- 
vice of James Laurie, C. E., the old 12-in, main was 
replaced by one of 24 in. Most of the city is still 
supplied from this pipe. In 1868, under the advice 
of Thomas C. Keefer, C, E., a high-service supply 
was procured from the Spruce Hill lakes, 9 
miles from the city and 360 ft. above the sea. A 
20-in. main is laid for a mile from Lower Spruce 
Hill Lake, is then reduced to 15-in., and continues 
to the 15-in. pipe at the Lower Chain Lake, laid in 
1856. This system now supplies the high parts of 
the city, including the Citadel, 240 ft. above the 
sea. Its efficiency is somewhat impaired by a 
number of connections with the low-service sup- 
ply. 

In 1876 the low-service supply was nearly ex- 
hausted in consequence of a severe drought. The 
water in Lower Chain Lake fell to the level of the 
supply pipe. In 1877 the dam at Long Lake was 
raised 3 ft., increasing the storage capacity by 
800 million gallons, at a cost of $14,000. 

In 1874 the Spruce Hill lakes became contam- 
inated with vegetable matter. The surface was 
covered with a bright green powder, a green slime 

































Danbury, 


under the Indian name of Paliquioque, In 1777 
lay around the shores, and the water, when deliv-| jt was burned by the British. The borough 
erel in the city, was offensive to the smell. On| of Danbury was incorporated in 1822, In 1833 the 


the recommendation of the city engineer the lakes 
were drawn down as much as possible late in the 
summer, the brush, fallen trees and stumps re- 
moved, and all trees and bushes for 20 ft. beyond 
high-water mark removed and burnt. This cost 
$5,200 and remedied the evil. 


Analyses of the waters of Long Lake and Lower 
Chain Lake made in 1878 showed that the total 
solids in the water increased from 5.49 parts in 
100,000 in Long Lake, to 7.31 parts in Lower 
Chain Lake. - Professor Lawson reported that the 
source of the impurity was discovered in Upper 
Chain Lake in the form of a deposit of several feet 
thick over the whole bottom of the remains oi 
infusoria, varying in consistency from ‘‘ that of 
soft cheese to common baker's bread,” and in colon 
from ‘‘ whiteish or light skin color to dark fer- 
ruginous brown, some pieces being nearly black.” 
The city engineer’s advice that this source of pol- 
lution be avoided by extending the supply main to 
Long Lake has not yet been followed. Dis- 
tribution is by cast-iron pipe, of which 
55 miles are now in use of from 24-in, to 3-in. 
diameter, with 315 fire hydrants. Previous to 1878 
the number of water takers was unknown. In 
that year a general inspection showed 4,291 taps, 
of which 329 were %-in. and the rest 4¢-in. By 
this inspection there were discovered 650 water- 
closets which had previously escaped taxation. 


Danbury Water Company, a private organization, 
began supplying water from springs in the north 
part of the borough, through a 1-in. lead pipe, 
which is still in good order and supplies many 
families. In 1860 water-works were constructed 
by the borough, under the superintendence of 
John W. Bacon, C, E. 

An earth dam 300 ft. long and 26 ft. high across 
a small stream floods six acres, storing 40,000,000 
gallons at an elevation of 200 ft. above the main 
street. 

A 10-in. pipe conveys the water 14 miles to 
the borough, and’‘it is distributed through 8, 6, 4 
and 8-in. pipes. In 1866 another reservoir was 
built further up the stream, covering 30 acres and 
holding 150,000,000 gallons. 

Both these reservoirs were carried away on Jan, 
31, 1869, by the breaking of the upper dam, 
caused by the frost penetrating to the water line. 
[hey were immediately rebuilt and have stood well. 

A stone dam on another stream, also at 200 
ft. elevation, is now in course of construction after 
the plans of W. E. Worthen, C.E. From this a 
16-in. wrought-iron and cement main will connect 
with the distribution system. 

The distribution is mostly by wrought-iron and 
cement pipes, of which 15 miles are in use, 
with 105 fire hydrants and —— taps. The pipes 
are from 10-in. to 3-in. diameter. 


No inspection has since been made, and the present} The population in 1880 was 11,669, and the daily 
number of taps is not known. The daily con-| consumption ——— gallons. 


sumption is reported as 5,000,000 gallons, and the 
population in 1881, 36,102, exclusive of the garrison 
and the families of officers and soldiers. 

The capacity of the pipes has been greatly 
diminished by an incrustation of oxide of iron, 


The total cost of the works, including the re- 
building of the dams, has been $108,405.62. The 
revenue in 1880 was $11,193.97, and the cost of 
maintenance $———. John W. Bacon, C., E,, is 
the superintendent. ay @ 
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LXXXV.—PHCEN1XVILLE. 

Pheenixviile, Pennsylvania is on the west bank 
of the Schuylkill River, 2744 miles north of Phila- 
delphia. A small stream originally called the Saca- 
nac, but now French Creek, traverses the middle 
of the town. 

Water-works were constructed by the borough 
in 1872-3, pumping water from the river by a 
Worthington compound engine with steam cylin- 
ders of 34 and 24-in. diameter, and pumps of 12) 
and 14-in. and lift of 195 ft. to a reservoir north of | 
the town, of 214 million gallons capacity, built in | 
excavation and embankment, and lined with brick | 
in cement on 18 in. of clay puddle. 

The distribution 1s by cast-iron pipe of from 16- 
in. to 4-in. diameter, of which 10.6 miles were laid | 
to Jan. 1, 1881, with 100 fire hydrants and about 
1,200 taps. 

The daily consumption in 1880 was 354,000 gal- 
lons and the population 6,692. Tie consumption | 
was less than in the previous year in consequence | 


of the Phoenix Iron Company having erected | 
independent works for the supply of their shops. | 
The cost of the works has been about $200,000. 
The expenditures in 1880 were $7,588.41, besides 
$13,459.09 for interest. The receipts were $19,- 
068.06. The works are managed by a committee | 
of three of the borough council. F. B. Rhoads is 
the superintendent. 


(TO BE CONTINUED.) 





We are indebted to the courtesy of Mr. Gilbert 
Murdoch, Superintendent of Sewerage and Water- 
works, St. John, N. B., for the special report of the 
Commissioners of Sewerage and Water Supply for 
the city of St. John and Town of Portland, ‘on 
the Formation of Anchor Ice,” by Supt. Murdoch, 
the report consisting of thirty pages of reading, 
illustrated by four folding plates. 

Received from Jno. R. Todd, Registrar and Supt. 
W. W., Norfolk, Reports for Dec., 1874; June 30, 
1877; June 30, 1879; June 30, 1880. From Redmond 
J. Brough, C. E., Manager Toronto Water-Works, 
Report Toronto, W. W., for 1880. 

CorRECTIONS.—July 23, p. 293. D.Walden, Supt. 
W. W., states the location of Lynn., Mass., to be 
in lat. 42° 27' 30” N., long. 70° 56’ 12° W. Aug. 6, 
p. 311, Charleston, fifth sentence, second line, for 
at the corner of Citadel and Green streets, read on 
the Citadel Green. 

_—_—_— +o DS 0 
ON THE MANUFACTURE OF MALLEABLE 
IRON AND STEEL WITHOUT FUEL. 





The following isa reprint of the extremely in- 
teresting paper which wasread by Mr. Bessemer 
on the 13th of August, 1856, before the British As- 
sociation at Sheffield, and referred to on another 
page, in an article giving an outline of the difficul- 
ties encountered by Mr. Bessemer in the early stage 
of his invention; of the enthusiasm with which the 
paper was received, and of the reaction that en- 
sued, a reaction that caused the British Associa- 
tion to exclude from their Transactions the record 


of one of the greatest inventions that the world 
has seen. 


The manufacture of iron in this country has at- 
tained such an important position that any im- 
provement in this branch of our national ind 
cannot fail to be a source of general interest, and 
will, I trust, be sufficient excuse for the present 
brief, and I fear, imperfect paper. I may mention 
that for the last two years my attention has been 
almost exclusively directed to the manufacture 
of malleable iron and steel, in which, however, I 
had made but little p uutil within the last 
eight or nine months. The constant pulling down 
and rebuilding of furnaces, and the toil of daily 
experiments with large charges of iron, had already 
begun to exhaust my stock of patience, but the 
numerous observations I had made during this 
very unpromising period all tended to confirm an 
entirely new view of the subject which at that 
time forced itself upon my attention, viz., that I 
could produce a much more intense heat with- 
out any furnace or fuel than could be obtained 
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by either of the modifications I had used, and, | 


consequently, that I should not only avoid the in- 
jurious action of mineral fuel on the iron under 
operation, but I should at the same time avoid 

iso the expense of fuel. Some preliminary trials 
were made on from 10 Ibs. to 20 Ibs. of iron, and al- 
though the process was fraught with considerable 


| difficulty, it exhibited such unmistakable signs of 


success‘as to induce meat once to put up an ap- 
paratus capable of converting about 7 cwt. of 


crude pig iron into malleable iron in 30 minutes. | 


With such masses of metal to operate on, the dif- | 


ficulties which beset the small laboratory experi- 
ments of 10 lbs. entirely disappeared. On this new 
field of inquiry I set out with the assumption that 
crude iron contains about 5 per cent. of carbon; 
that carbon cannot exist ata white heat in the 
presence of oxygen without uniting therewith and 
producing combustion; that such combustion 
would proceed with a rapidity dependent on the 
amount of surface of car 


m exposed; and lastly, | 


that the temperature which the metal would ac-| 


quire would be also dependent on the rapidity with 
which the oxygen and carbon were made to com- 
bine, and consequently that it was only necessary 
to bring together the oxygen and carbon in such a 
manner that a vast surface should be exposed to 
their mutual action in order to produce a tempera- 
ture hitherto unattainable in our largest furnaces. 
With a view of testing practically this theory, 
I constructed a cylindrical vessel 3 ft. in 
diameter, and 5 ft. in height, somewhat like an 
ordinary cupola furnace, the interior of which is 


lined with firebricks, and at about 2 in. from | 


the bottom of it I insert five tuyere pipes, the 
nozzles of which are formed of well-burned fire- 
clay, the orifice of each tuyere being about 3¢in. 
in diameter ; they are so put into the brick linin 

(from the outer side) as to admit of their remova 
and renewal in a few minutes when they are 


worn out. At one side of the vessel, about 
half way up from the bottom, there is 
a hole made for running in the crude 


metal, and on the opposite side there is a 
tap-hole stopped with loam, by means of which 
the iron is run out at the end of the process. In 
practice this converting vessel may be made of 
any convenient size, but I prefer that it should 
not hold less than one, or more than five, tons of 
fluid iron at each charge. The vessel should be 
— so near to the discharge hole of the blast 

urnace as to allow the iron to flow along a gutter 
into it; a small blast cylinder will be required cap- 
able of compressing air to about 8 Ibs. or 10 Ibs. to 
the square inch. A communication having been 
made between it and the tuyeres before named, 
the converting vessel will be in acondition to com- 
mence work. It will, however, on the occasion of 
its being used after relining with firebricks, be 
necessary to make a fire in the interior with a few 
buckets of coke, so as to dry the brickwork and 
heat up the vessel for the first operation, after 
which the fire is to be all carefully raked out at 
the tapping hole, which is again to made good 
with loam. The vessel will then be in readiness to 
commence work, and may be so continued without 
any use of fuel until the brick lining in the course 
of time becomes worn away and a new lining is re- 
quired. I have before mentioned that the tuyeres 
are situated close to the bottom of the vessel; the 
fluid metal will therefore rise some 18 in. or 2 ft. 
above them. It istherefore necessary in order to 
prevent the metal from entering the tuyere holes 
to turn on the blast before allowing the fluid crude 
iron to run into the vessel from the blast furnace. 
This having been done, and the fluid iron run in, 
a rapid boiling up of the metal will be heard going 
on within the vessel, the metal being tossed viol- 
ently about, and dashed from side to side, shak- 
ing the vessel by the force with which it moves, 
from the throat of the converting vessel. Flame 
will then immediately issue, accompanied by a 
few bright sparks. This state of things will con- 
tinue for about fifteen or twenty minutes, during 


ustry | which time the oxygen in the atmospheric air 


combines with the carbon contained in the iron, 
producing carbonic acid gas and at the same time 
evolving a powerful heat. Now as this heat is 
generated in the interior of, and is diffused in in- 
numerable fiery bubbles throughout the whole 
fluid mass, the metal absorbs the greater part of 
it, and its tem becomes immensely in- 
creased, and by the expiration of the 15 
or 20 minutes before named that part 
of the carbon which appears’ mechani- 
cally mixed and diffused through the crude 
iron has been entirely consumed. The tempera- 
ture, however, is so high that the chemically-com- 
binea carbon now ins to from 

metal, as is at once indicated by an immense 
increase in the volume of flame rushing out of the 
throat of the vessel. The metal in the vessel now 
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rises several inches above its natural level anda 
light frothy slag makes its appearance, and is 
thrown out in large foam-like masses. This vio- 
lent eruption of cinder generally lasts about five 


or six minutes, when all further appearance 
of it ceases, a steady and powerful flame 
replacing the shower of sparks and cinder 
which always accompanies the boil. The 


rapid union of carbon and oxygen which thus takes 
place adds still further to the temperature of the 
metal, while the diminished quantity of carbon 
present allows a part of the oxygen to combine 
with the iron, which undergoes combustion and is 
converted into an oxide. At the excessive tem- 
perature that the metal has now acquired, the 
oxide, as soon as formed, undergoes fusion, and 
forms a powerful solvent of those earthy bases that 
are associated with the iron. The violent ebulli- 
tion which is going on mixes most intimately the 
scoria and the metal, every part of which is thus 
brought in contact with the ffuid oxide, which 
will thus wash and cleanse the metal most 
thoroughly from the silica and other earthy bases 
which are combined with the crude iron, while 
the sulphur and other volatile matters which cling 


| so tenaciously to iron at ordinary temperatures 
| are driven off, the sulphur combining with the 


| 








oxygen and forming sulphurous gas. 


The loss 
of weight of crude iron during 


its conversion 


| into an ingot of malleable iron was found on a 


mean of four experiments to be 12! per cent., 


|to which will have to be added the loss of metal 


in finishing rells. This will make the entire loss 
probably not less than 18 per cent., instead of above 
28 per cent., which is the loss on the present sys- 
tem. A large portion of this metal is, however, 
recoverable by treating with carbonaceous gases 
the rich oxides thrown out of the furnace by the 
boil. These slags are found to contain innumera- 
ble small grains of metallic iron, which are me- 
chanically held in suspension in the slags, and 
may be easily recovered. I have before mentioned 
that after the boil has taken place a steady and 
powerful flame succeeds, which continues with- 
out any change for about ten minutes, 
when it rapidly falls off. As soon as this 
diminution of flame is apparent the workman will 
know that the process is completed, and that the 
crude iron has n converted into pure malleable 
iron, which he will form into ingots of any suit- 
able size and shape by simply opening the tap- 
hole of the converting vessel and allowing the 
fluid malleable iron to flow into the iron ingot 
molds placed there to receive it. The masses of 
iron thus formed will be perfectly free from 
any admixture of cinder, oxide, or other ex- 
traneous matters, and will be far more 
ure in a more forward state of manu- 
acture than a — formed of ordinary 
puddle bars. And thus it will be seen 
that by a single process, requiring no man- 
ipulation or particular skill, and with only one 
workman, from three to five tons of crude iron 
into the condition of several piles of malleable 
iron in from thirty to thirty-five minutes, with the 
expenditure of about one-third part the blast now 
used in a finery furnace with an equal charge of 
iron, and with the consumption of no other fuel 
than is contained in the crudeiron. To those who 
are best acquainted with the nature of fluid iron, 
it may be a matter of surprise that a blast of cold 
air forced into melted crude iron is capable 
of raising its temperature to such a degree as to 
retain it in a perfect state of fluidity after it has 
lost all its carbon, and is in the condition of malle- 
able iron, which in the highest heat of our for 
only becomes softened into a pasty mass. But 
such is the excessive temperature that I am 
enabled to arrive at with a_properly-sha 
converting vessel and a judicious distribu- 
tion of the blast, that am enabled not 
only to retain the fluidity of the metal, but 
to create so much surplus heat as to 
remelt the crop ends, ingot runners and other 
scrap that is made throughout the process, and 
thus bring them without labor or fuel into ingots 
of a quality equal to the rest of the charge of new 
metal. For this pu asmall arched chamber 
is formed immediately over the throat of the con- 


verting vessel, somewhat like the tunnel 
head of the blast furnace. This chamber 
has two or more openings on the side 


of it, and its floor is made to slope down- 
wards to the throat. As soon asa charge of fluid 
malleable iron has been drawn off from the con- 
verting vessel the workmen will take the scrap in- 
tended to be worked into the next charge, and 

to introduce the several pieces into the 


the | small chamber, piling them up around the opening 


of the throat. When this is done he will run in 
his charge of crude metal, and again commence 
the process. By the time the boil commences, the 
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over most of them will have melted and run 
down into the charge. Any pieces, however, that 
remaip may then be pushed in by the workman, 
and by the time the process is completed they will 
all be melted, and ultimately combined with the 
rest of the charge, so that all scrap iron, whether 
cast or malleable, may thus be used up without 
any loss orexpense. Asan example of the power 
that iron has of generating beat in this process, I 
may mention a circumstance that occurred 
to me during my experiments. I was tryin 
how small a_ set of tuyers could be aaa 
but the size chosen proved to be too small, 
and after blowing into the metal for one hour and 
three-quarters I could not get up heat enough 
with them to bring on the boil. th 
was, therefore, discontinued, during which time 
two-thirds of the metal solidified, and the rest was 
run off. A larger set of tuyere pipes were then 
put in, and a fresh charge of fluid iron run into the 
vessel, which had the effect of entirely remelting 
the former charge, and when the whole was tap 
out it exhibited, as usual, that intense and dazzling 
brightness peculiar to the electric light. 

to persons conversant with the manufacture of 
iron it will be at once a ent that the ingots of 
malleable metal which I have described will have 
no hard or steely parts, such as is found in puddled 
iron, requiring a great amount of rolling to blend 
them with the general mass, nor will such ignots 
require an excess of rolling to expel cinder from 
the interior of the mass, since none can exist in 
the ingot, which is pure and perfectly homogeneous 
throughout, and hence requires only as 
much rolling as is necessa for the 
development of fiber; it therefore follows that in- 
stead of forming a merchant bar or rail by the 
union of a number of separate pieces welded to- 
gether, it will be far more simple and less expen- 
sive to make several bars or rails from a single in- 

ot; doubtless this would have been done long ago 

not the whole pores been limited by the size 

of the ball which the puddler could make. 


The facility which the new process affords of 
making large masses will enable the manufac- 
turer to produce bars that on the old mode of 
working it was impossible to obtain ; while, at the 
same time, it admits of the use of some powerful 
machinery, whereby a great deal of labor will be 
saved, and the process be greatly expedited. I 
merely mention this fact in passing, as it is not 
my intention at the present moment to enter upon 
any details of the improvements I have made 
in this department of the manufacture, be- 
cause the patents which I have obtained 
for them are not yet specified. Before, however, dis- 
missing this branch of the subject, I wish tocall the 
attention of the meeting to some of the peculiarities 
which distinguish cast steel from all other forms of 
iron, namely, the perfect homogeneous character 
of the metal, the entire absence of sand-cracks or 
flaws, and its greater cohesive force and elasticity 
as compared with the blister steel from which it is 
made, qualities which it derives solely from its 
fusion and formation into ingots, all of which 

roperties malleable iron acquires in like manner 
oe its fusion and formation into ingots in the new 
process. Nor must it be forgotten that no amount 
of rolling will give to blister steel (although formed 
of rolled bars) the same homogeneous character 
that cast steel acquires by a mere extension of the 
ingot to some ten or twelve times its original 
length. 

One of the most important facts connected with 
the new system of manufacturing malleable iron, 
is that all iron so produced will be of that quality 
known as charcoal iron, not that any charcoal is 
used in its manufacture, but because the whole of 
the processes following the smelting of it are con- 
ducted entirely without contact with or the use of 
anv mineral fuel; the iron resulting therefrom 
will, in consequence, be perfectly free from 
those injurious properties which that descrip- 
tion of fuel never fails to impart toiron that 
is brought under its influence. At the 
same time, this system of manufacturing malleabie 
iron offers extraordinary facility for making lar, 
shafts, cranks, and other heavy masses; it will 
obvious that any weight of metal that can be 
founded in ordinary cast-iron by the means at 
present at our digposal may also be founded in 
molten malleable fron, and wrought into the 
forms and shapes required, provided that we in- 
crease the size and power of our machinery to the 
extent necessary to deal with such large masses of 
metal. A few minutes reflection will show the 
great anomaly presented by the scale on which the 
consecutive processes of iron making are at present 
carried on, The little furnaces originally used for 


e experiment 


bar ends and other scrap will have acquired | 
a white heat, and b the time it 
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smelting bave assumed colossal proportions, and 
e to operate on 200 or 300 tons of materials 
at a time, giving out 10 tonsof fluid metal ata 
single run. The manufacturer has thus gone on 
increasing the size of his smelting furnaces and 
adapting to their use the blast apparatus of the 
requisite proportions, and has by this means less- 
ened the cost of production in every way; his large 
furnaces require a great deal less labor to produce 
a given weight of iron than would have been re- 
quired to produce it with adozen furnaces, and 
in like manner he diminishes his cost of fuel, 
blast and repairs, while he insures a uniformity 
in the result that never could have been arrived at 
wy the use of a multiplicity of small furnaces. 

hile the manufacturer has shown himself fully 
alive to these advantages, he has still been under 
the necessity of leaving the succeeding operations 
to be carried out on a scale wholly at variance with 
the principles he has found so advantageous in the 
smelting department. It is true that hitherto 
no better method was known than the puddling 
process, in which from 400 cwt. to 500 cwt. 
of iron is all that can be operated upon at 
a time, and even this small quantity 1s divided 
into homeopathic doses of some 70 Ibs. or 
80 lbs., each of which is molded and fashioned by 
human labor, carefully watched and tended in the 
furnaces, and removed therefrom one at a time to 
be carefully manipulated and squeezed into form. 
When we consider the vast extent of the manu- 
facture and the gigantic scale on which the early 
stages of the process is conducted, it is astonishing 
that no effort should have been made to raise the 
after processes somewhat nearer to a level com- 
mensurate with the preceding ones, and thus rescue 
the trade from the trammels which have so long 
surrounded it. 

Before concluding these remarks, I beg to call 
your attention toan important fact connected with 
the new process, which affords peculiar facilities 
for the manufacture of cast steel. At that stage 
of the process immediately following the boil, the 
whole of the crude iron has into the condi- 
tion of cast steel of ordinary quality; by the con- 
tinuation of the process the steel so produced 
gradually loses its small remaining portion of 
carbon, and successively from hard to soft 
steel, and from soft steel to steely iron, and 
eventually to very soft iron; hence at a certain pe- 
riod of the process any quality of metal may be 
obtained ; there is one in particular, which by way 
of distinction I call semi-steel, being in hardness 
about midway between ordinary cast steel and soft 
malleable iron, This metal possesses the advan- 
tage of much greatertensile strength than soft 
iron; it isalso more elastic, and does not readily take 
a permanent set, while it is much harder, and is not 
worn or indented so easily as soft iron, at the same 
time it is net so brittle or hard to work as ory 
cast steel. These qualities render it eminently well 
adapted to cares where lightness and strength 


are specially required, or where there is 
much wear, as in the case of railway 
bars, which from their softness and lamellar 


texture soon become destroyed. The cost of semi- 
steel will be afraction less than iron, because the 
loss of metal that takes place by oxidation in the 
converting vessel is about 2g per cent. less than it 
is withiron; but, as it is a little more difficult to 
roll, its cost per ton may fairly be considered to 
be the same as iron. But as its tensile strength is 
some 30 or 40 per cent. greater than bar iron, it fol- 
lows that for most purposes a much less weight of 
metal may be used, so that, taken in that way, the 
semi-steel will form a much cheaper metal than 
any with which we are at nt acquainted. 

= conclusion, allow me to observe that the facts 
which I have had the honor to bring before the 
meeting have not been elicited from mere labora- 
tory experiments, but have been the result of 
working on a scale nearly twice as great as is 
pursued in our largest iron works, the experimen- 
tal apparatus doing 7 cwt. ia 30 minutes, while the 


| ordinary puddling furnace makes only 413 cwt. in 








two hours, which is made into six separate balls, 
while the ingots or blooms are smooth even prisms 


10 in. square by 380 in. in length, weighing about | had 


equal to ten ordinary puddle balls. 


CORRESPONDENCE. 


COST OF WATER MAINS. 
LonpDon, Madison Co., O., Sept. 3, 1881. 
EpItoR ENGINEERING NEWS : 
DgaR Sim: Will some of your kind readers give 








the probable cost per mile of a 10-in. iron water 
main, under a stand-pipe pressure of 150 ft. ? 


Our people are discussing the subject of a water 


supply and sanitary sewerage. J. ARNETT. 
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THE EARLY DAYS OF BESSEMER STEEL. 





The half-century anniversary of the establish- 
ment of the British Association, which will be 
inaugurated in a few days at York, reminds us of 
the fact that this aoe marks also the quarter- 
century anniversary of the first announcement to 
the world by Sir Henry Bessemer of his t dis- 
covery, and on which occasion he mal a paper 
before the Association at Cheltenham, on the 13th 
of August, 1856, or just twenty-five years ago to- 
morrow. 

The extraordinary vicissitudes through which 
this invention Las affords much food for 
reflection, and is one of the many instances in 
which both practical men and popular writers 
have failed to appreciate the value of any great 
scientific discovery which does not harmonize 
with their preconceived notions. 

‘ The failure of a ee gun to ee the 
‘orce necessary to propel some new elongated pro- 
jectiles which Mr. mer had taventen induced 

im to undertake a series of experiments with the 
view of producing such a degree of toughness and 
ine cohesion in cast iron as would render it 
suitable for that particular purpose. He quietly 
pursued these investigations for a period of nearly 
two years with every amount of varying success, 
but on the whole making so great an improvement 
in the quality of cast iron that he conceived the 
idea that cast iron could be still further purified, 
and actually rendered malleable while still retain- 
ing the fluid state, and thus produce a metal of 
greatly improved quality, suitable not only for 
castings, but for all the purposes for which mallea- 
ble iron had hitherto been employed in the arts. 

This extension of the original idea was ardently 
pursued, and, after much expenditure of time and 
money, Mr. Bessemer at last succeded in pro- 
ducing malleab‘e iron in a fluid state, which was cast 
into molds and rolled into bars. Under the advice 
of Mr. G. Rennie, the President of the Mechanical 
Section of the British Association, Mr. Bessemer 
read his now historical paper ‘‘On the Manufac- 
ag of Beles Iron ear ws ree The title of 
the r sim repared the minds of practical 
mseti to ina e us e of the whole affair, ona some 
persons whose names stand deservedly high as 
manufacturers of iron were present simply to en- 
joy the fun and ridicule the author of such an ab- 
surd proposition; but contrary to these expecta- 
tions the paper was most enthusiastically received, 
and one of the ironmasters, who in the first instance 
had shown so much incredulity in the kindest way 
offered to place his works at Mr. Bessemer’s disposal 
for any experiments he desired to make, and Mr. 
James Nasmyth, who was present, in hisapprecia- 
tive enthusiasm, held up at arm’s length one of 
Mr. Bessemer’s samples, exclaiming, ‘‘Here is a 
true British nugget!” This identical bar of iron 
is now before us ; it was rolled, cut, piled and re- 
rolled at Woolwich Arsenal, and fully proves the 
soundness of the principle on which the invention 
is based. 

The paper which had been so enthusiastically 
received appeared in extenso next morning in the 
Times ; in a few days it became the theme of the 
whole newspaper press of the country. Many 
ironmasters rushed up to London in hot haste to 
see Mr. Bessemer, fearing that the new process 
might be monopolized; as a matter of fact one large 
firm (only three ye after the reading of the paper) 
made a formal offer of £50,000 for the English 
patent, which was, however, declined. Ths im- 
pression made on the minds of practical iron- 
masters by the announcement of the invention, 
notwithstanding that it was still only in an experi- 
mental stage of development, may be imagined 
when we state that within one month from the 
appearance of Mr. Bessemer’s paper in the Times, 
no less than £28,000 had been received for licenses 
to use the invention in Great Britain alone. 

Trials of the process were hastily made at several 
works th hout the country, each ending in a 
fiasco; then the cry of failure went forth, and once 
more the press was busy, but this time in showing 
that the invention from which such great results 
been expected was nothing more than the 
dream of a wild enthusiast; one journal, in fact, 
described it as a ‘‘ brilliant meteor that had flitted 
actoss the metallurgical horizon, dazzling all be- 
holders for a moment, only to die out and pol no 
trace behind.” 

Scientists invented theories to show how it never 
could have succeeded, and practicaliron and steel 
makers joined in a complete chorus of merriment 
at the downright folly, as they deemed it, of those 
few of their number who been weak enough 
to believe in its practicability. Their practical ex- 
—-. had clearly shown that the most power- 

furnaces then known, with the most lavish ex- 


penditure of fuel, applied for any amount of time, 
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were insufficient to fuse pure malleable ironona | of his mercantile success, or the honors which his | ft. in length, and then passed between three sets 
commercial scale, while Mr. Bessemer proposed to | talent and perseverance have so fairly won, and | of supe wheels, which act either as drags to 
arrive at this unattainable temperature in masses | which the world in general have at last so liberally retard or spurs to accelerate the paying out of the 
of five tons. in the ehort space of twenty minutes, | acknowledged; though all will regret that so emi-|cable, according to circumstances. Emerging 
wholly without the use of fuel, except such as the | nent a body as the British Association should have | from these, the cable is passed three times around 
impurities of crude iron itself supplied. How, | listened to the clamor of interested or ignorant | an 8-ft. drum, whence it goes to a dynamometer 


therefore, it was said, could any practical ian | partisans, and have excluded the most interesting | fixed about 30 ft. further astern. From this it is 
have been so foolish as for one moment to| paper from their Transactions,and which we reprint | carried over the stern of the vessel by a wheel so 
have entertained such a proposal? So _ uni- 


c elsewhere, exactly twenty-five years after it was | rigged as to pay the cable out at any angle. When 

versally was the invention ignored at this| received with so much acclamation at Chelten- | the weather 1s very rough they take an extra bight 

iod that the British Association came | ham.—Engineering, Aug. 12. |in the cable from the drum and carry it forward 

to the conclusion that so great a fallacy ought dtbeiidecuian about 100 ft. through another triple set of wheels 

not to be encouraged by publication in their Trans- jand another dynamometer. This prevents any 

actions, and notwithstanding the loud acclama- MEXICAN ITEMS. | sudden strain from snapping the cable. The drum 
tions with which the paper had been received at aan 


: . ; acts as a brake and an automatic recorder, 
their meeting, and the proof afforded of its cor- 


To give an idea of the extent of railroad building | which gives the amount of strain on the cable as it 
rectness in principle by the exhibition of rolled | in Mexico, it is said that over 40,000 workmen are | passes over, and the strain can be so regulated as 
bars made by the process, the British Association | actively at work in railroad building; $4,517,500 is | to secure a uniform slack not varying far from 5 
acquiesced in the universal condemnation and | guaranteed in subventions by the Mexican Govern- | per cent.” 
omitted all mention of it in their published Trans- | ment on certain a ay en sensi Duinlictncatlaianaiibitedipianiincabstes 
actions. were in progress during this year. these two | TAOS : . INK 
Sa universal condemnation of the process, | are nea Under ee — = = comeane WAGES AND COST OF LIVING. 
what did Mr. Bessemer do? He had more than | over 600 miles must nis! y the subsidi oti : : 
recouped himself for his first outlay and loss of | railroads by the end of this ar This does not | seinen at  sapeeeeen, mae he [a hol ~ 
time by the receipt of £28,000, which had been | include the 660 miles already built. The total | }\\t‘ten years, the following tables have beet pre 
voluntarily offered him for licenses by persons | length of all these lines when completed will be, in| \ rod showing the actual a 19 Baw aid few 
who had sought him out, and were willing to | round numbers, 8,000 miles. Svecai kinds of labor and the cost f Livi “ee he 
back their own opinion of its merits, and who| ALBANY, Sept. 6.—Articles of incorporation of | ome time. The first table sh Sa ae ockie } the 
would under the terms arranged reap an im-| the Mexican Pacific Railway Company were filed | or jahor and the wages said b he onan y New 
mense return in case the process turned out| in the office of the Secretary of State to-day. The | y..4 City and its vicinity tn B78 “ 1 1881 oe 
successful when tried on a commercial scale. | incorporators of the company are John R. Frisbie, | — y 7 ee . 
He might, therefore, have retired from the| Isaac E. Gates, William C. Fmery, Richard T. | ~ 1878. 1881. 
field, and accepted the verdict passed on his| Colburn, Edward H. Pardee, James B. Hawes, | ---- 
invention; but he did nothing of the kind, he | Frank H. Davis, Henry Sanford, Gardiner Wither- 











v s aE Occupation. £ Wages, £ Wages, 
knew perfectly well that the various reasons as-| bee and James E. heeler,. The company is| 3 | fulltime. 3 full time. 
signed for its failure by ali gown am iron makers | formed for the purpose of constructing, main-| x -} 
were wholly fallacious, and t leat G2 6 «5 


at the defects which | taining and operating in the Republic of Mexico, 











5 ” 5 i= 2, 
had presented themselves did not touch the prin-| pursuant to a concession rn country to Gen. oe 3 5 ee a as “= -~ 2 = = . = 
ciple on which the invention was based. Instead, Shes B. Frisbie, June 22, 1881, a railroad and a| Carpenters and joiners...... 59 9to12 59 12 to 18 
therefore, of abandoning the invention, or wasting | line or lines of telegraph along such line of railroad, | $asiitters.......--.. ...-.-..| GO| 10 to lk 59 13 to Ot 

es ; ; ; : 4 : ainters... ........... .-. 58} 10to16 59 15 to 18 
time in arguing the question with a multitude of | and to connect with such other lines as may be} pijasterers.91111.1'| |.’ 50} «10 told 59 «15 to 21 
antagonists, he set himself energetically to work to | deemed advisable ; also such lines of steamboats | Plumbers.................... 59} 12 tol8 59 18 to2l 
overcome these difficulties of detail; the task was | or sailing vessels as may be proper or convenient awe Badect- s3yPe teehee ob: hate atl ani an ae 
no easy one, and month after month rolled on,|for use in connection with the railroad. The| Bakers 0000) 80) sb to 8 72 8 told 
furnaces, machinery and apparatus were con- | organization is for ninety-nine years. The rail-| Bookbinders................. 60} 12to18 60, 10tolS 
structed, and again pulled down and rebuilt or | road is to run from the city of Guaymas, State of | Shoemakers................ pe.| 12tol8pe.| 10 told 
altered, thousands of pounds were spent in experi- | Sonora, to points on the Pacific coast. mentioned | BUsCBePs ooo oo- --e sree as Sanaa ae: ibiee 
ments, and some two and a balf years passed away |in the concession by Mexico to Francis De) Coopers....................., 60] 12tol6 589 9 to15 
in unwearying physical labor and mental toil.|Gress, representing the International Railway | Coppersmiths. .............. 60; 12tols 60 12 told 
But Mr. Bessemer never lost heart, or yielded to| Improvement Company, and to General U. 8. amen A Bete est Basra on a. bok OR oe 
the solicitation of his friends, who again and again | Grant, representing the Southern Mexican | Horseshoers................. 59) 12to18 59 15 to24 
urged him to give it up; this he would not do, as | Railway Company, and touching at such interme- | Millwrights....,............. 60} 10 to15 60 15 to2 
he was getting nearer to the end of his labors, the | diate ports on the Pacific coast as may seem advis- | Printers. 1.50 1 a... OO) 8 oe bo ois tein 
rapid wear of vessels from excessive heat had been | able. The terminal points are Guaymas, Sonors, | Sailmaxers .. .............. 56) 12to18 56 12 to15 
remedied, the necessity for tapping the vessel had | Tehauntepec and Oaxaca, passing through the | Tinsmiths................... 60} 10tol4 60 10 toi5 
been got over by mounting it on axes, the dis- | said states and the intermediate states of Sinaloa, | Tailors. custom work......... pe |. 10 to tere, a 
tribution of the metal into a number of molds | Jalisco, Michoacan and Guerrero. The capital | Laborers, porters. &c...... 60 6 to 9 60 9 to 15 
while still fluid had been perfected, and at the close | stock of the company shall be $10,000,000 divided | - - = 


; of the third year success was achieved, and steel of | into 100,000 shares of the par value of $100 each.| The following table, furnished by H. K. & F. B. 
\ excellent quality was made from molten pig iron in | The office of the company shall be in New York, | Thurber & Co., shows the cost of living in the 
the short space of fifteen minutes, wholly without | The articles of incorporation were submitted to the | years 1878 and 1881 : 

the nee sent of skilled labor or manipulation | Governor according to the law and approved by 1878. 


1881. 
of any kind, and without the employment of fuel, | him. 








Flour, bbl, 196 B. ......... $6.50 to $7.50 $7.00 to $8.50 
thus clearly demonstrating the correctness of the ie tneet OME aa eet. con ae: mrsinnr*ere’ 06 to és ‘te - a 
views enunciated in Mr. Bessemer’s original paper THE CABLE STEAMER FARADAY. Geof, rumpatesk.D.....-... 2400 16 (1800. 1s 
read at Cheltenham, and utterly denetbiinn all orton Beef, corned, D.,........... 08to .12- 1010 .14 
the theories set up both by scientists and practical| The cable steamer Faraday, which is now em- | eal, forequarter, B......... Peck | See ee 
men to show the impossibility of the process. loyed in laying the second Atlantic cable from| veal’ cutlets, D..'... ..... 20to «24 Mto 16 

Having thus finally triumphed over every diffi- | Cornwall, gland, westward, has on board a/| Mutton, forequarter,...... tc 10 Oto 11 
culty, Mr. Bessemer read his second paper on | thorough equipment for special work. A corres- | Mutton, Seeenereer, B---+- Te ER 
“Iron and Steel,” before the Institution of Civil | pondent writes : ca) 5 9 toro RS ‘is 
Engineers, on May 24, 1869, on which occasion the} ‘‘ As you know, the Faraday, after the Great) Pork) salted, ..-. 2 -.).)) 08to = .10 18 
most indisputable evidence of practical success was | Eastern, is one of the largest vessels afloat, being | Pork, bacon... ......... .08to 10 16 
afforded by the great variety and beauty of the | 305 ft. long, 52-ft. beam and 30 ft. deep. She is so io >. pease ss sis i ‘10 ss = > 
specimens exhibited, notwithstanding which the | deep, in fact, that whenever she lies in the Thames | Pork. sausage, B............ .08to ‘10 ‘10t0 112 
merits of the invention were stoutly denied, and | they have to dig a cradle for her at Woolwich in | Lard, ® 10to . I6to 18 
the process even ridiculed by some of the members| the river bottom to float her. The wonderful Sesion > ao = aa a 

resent. The Minutes of the Institution show that | speed with which she does her work is due to the | Bread, loaf, 22 02 ........... +3 05 05 

. Bramwell, Mr. T. Brown, Mr. T. M. Gladstone, | perfection of her equipments. She is fitted up| Bread, loaf, 28 oz............ -08 -08 
and Mr. Riley, all combined in criticism more or | with electric lights of two patterns. Her deck is weg BG OB.....--. +. 12to 3 12 to = 
less hostile. lighted with the new Siemens light, of the effects | Potatoes, half peck |...-./.. ‘18to 20 ‘I4to 16 

A new and powerful opposition was set up in| of which on the ocean, even before it had attained | Rice, ......-............-.. 08to 10 O7to .0O 
the steel trade, by whom the process was generally | its present perfection, Mr. Laurence Oliphant gave = ener sere poseess aa: aye. lege ae 
disparaged and talked down ; every effort of Mr. | 7 such a striking description after his voyage | pegs dozen... 25to 130 I8to (22 
Bessemer to induce steel makers of Sheffield to give | home in the Fa: y three years ago. Her main | Oatmeal, ®.................. 04to .05 Otte 06 
the process a trial was unsuccessful, but Mr. Bes-| saloon is lighted with the Swann electric light. | Teas, Pio------------------ Son: ee. eee oe 
semer, with the assured success he had so labori-| Thanks to this perfect illumination, the men on | Sogar’ 220000...) {08to «= 110 “08to 10 
ously achieved, was in no mood to yield to this board can work night and day with equal ease, and Molasses, CA ais dxditnncs 60to  .70 35to . .75 
species of obstruction, and consequently he deter- | such is the excellent adjustment of ber machinery | Sap, common, B........... 4 em a, ee - 
mined to erect a steel works in the town of Sheffield, | that it makes little difference to her what the | Coal, half tom..0000.00...7 800 2.50t0 2.75 
thus openly op and undersell the steel maker | weather may be or the rolling of the sea. She has | Coal, quarter ton............ 1.7% 1.@2to 1.75 
in his own snare. By this bold stroke of policy | three cable tanks—fore, aft and amidships—filling | Coal, ton.... ..............- 5.25 5.00to 5.50 

a In to the retail prices of other necessaries 


an entire revolution in some of the greatest branches | fast as the cable is paid out water can be taken in | cludes a wide range of prices. It is a difficult 

as ballast to steady the ship. The cable is coiled! thing to give a standard price where there is both 
into the bottom of the tanks from the inside to the a range in quality and in the terms of purchase. 
outside. It is paid out in reverse order from the | Grocery stores and meat markets, which sell ex- 
outside to the inside. The bight of the cable is | clusively for cash and deai in the lowest quality of 
brought up through a kind of cage called a crino- | articles, will give quite a different range of prices 
line, passed over a revolving wheel, carried | from those which do a credit business and handle 
Sir Henry Bessemer the fruits along down a chute astern about 30’ better grades. It is thought that an average of the 


as the Bessemer process, a process that has effected | are water tight, and they are so arranged that as ie life it will be observed that the schedule in- 


of the iron trade of the world; thus in Great 
Britain alone the quantity of steel produced by 
this process in the year 1880 was a little over 
twenty times the entire production of steel in this 
country prior to Mr. Bessemer’s invention. 

Now the ss is over and the victory won, 


he succeeded in introducing what is now known the whole width of the ship. These are of iron an 
no one will gru 
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figures quoted would express the cost of the arti- 
cle, although the lower prices probably represent | 
more nearly the qualities and prices paid by the la- | 
boring classes. 

One fact disclosed by an examination of the | 
above statements is the great increase of wages in | 
the building trades during the last three years. In 
1873 bricklayers earned from $12 to $15 a week. | 
Now they receive from $18 to $24, and are in some | 
places striking for $27. This shows an increase of | 
nearly 50 per cent. in this short time. In nearly 
all the building trades wages have increased about 
25 per cent, The pay of laborers, such as porters, 
has increased from 380 to 40 per cent., and in all the | 
trades represented there is shown to be an increase 
of 10 to 50 per cent., those trades which employ | 
the most men generally having received the great- 
est concessions. In 1878 there were thousands of 
idle men in the city, and it was with difficulty that | 


the Albert Dock pass into an expansive basin 500 


| at top cope, which is reached by five altar courses. 





employment of any kind could be obtained, but 
now the demand for both skilled and unskilled la- 
bor is great. 


er 


THE NEW DOCK AT LEITH. 





From the Contract Journal of London we take 
the following editorial remarks in regard to this 
great work: 

Another dock has been added to the number now 
»ossessed by the busy port of Leith, near Edin- 
Cone, Doubtless many of our readers have the 
remembrance of the opening ceremony, which was 
conducted by the Duke of Edinburgh at the close 
of July, stillin their minds. The new dock, which 
is called the ‘‘ Edinburgh Dock,” is the fifth that 
been constructed in Leith Carine the present cen- 
tury, the first being the Old Dock, opened in_ 1806; 
the second, the Queen’s Dock, opened in 1817; the 
third, the Victoria Dock, opened in 1852, and the 
fourth, the Albert Dock, opened in 1869, In 1873 
plans for the new work were furnished by Messrs. 

»ndall and Robertson, C. E., and in 1874 the con- 
tract was taken by the late William Scott, who 
had already successfully constructed the Albert 
Dock mentioned above. Upon his death in 
1875, his sons and nephew, essrs. Scott and 
Best, carried on the works. The work of re- 
clamation for the new dock commenced in 1874, 
the sea wallof the Albert Dock being diverted at 
the northeastern corner, and turned northwards so 
as to run parallel with the old wall for 8,000 ft., 
after which it bends in to meet the foreshore at 
Seafield. This reclamation embankment, 1 mile 
55 yards in length, is of the most massive and sub- 
stantial character. It required 90,000 cubic yards 
of rubble, 120,000 cubic feet of ashlar pitc ing, 
15,000 cubic yards of concrete, 35,000 cubic yards 
of clay puddle, and 120,000 cubic yards of ee 
behind walls. It consists of a dry rubble wall, 
about 80 ft. broad over the base and 10 ft. 6 in. at 
the top, having the sea slope set at an inclination 
of 1 to 1, pitched partly with ashlar 2 ft. deep and 
partly with cement concrete 2 ft. 6 in. deep, with 
a wall of clay averaging 51¢ ft. thick inside, sup- 
ported with quarry refuse or shivers to a slope of 
about 2 to 1. It was completed on the 7th Feb- 
ruary, 1877. A space 360 ft. wide had been left in 
the embankment at some distance from the shore, 
where the foundation was in clay, and a thick 
y»uddle wall supported on both sides by stones was 
Gesnats up —— and closed in during 
the neap tides. he water enclosed in 
this operation was run off, and the excava- 
tions for the new dock commenced on the 28d of 
the same month, The foundation stone of the 
dock was laid on the 15th October, 1877, and the 
building has been carried on pretty uniformly since 
that time, except during the winter months, when 
operations were very much retarded by heavy 


frosts. The excavatiorts were mostly removed to 
the bank by means of locomotives working on in- 
clines about 1 in 80, and some places 1 in One 


incline road with a gradient of 1 in 10, worked 
by a stationary engine and wire rope, was used also 
for some time, and at particular points horses were 
employed to draw up a full barrow by means of a 
rope, while at the same time an empty one de- 
scended as a counterbalance. The dock walls were 
partly built by means of hand — cranes, 
working on staging. At certain points, however, 
where these were inapplicable, hand or steaim der- 
rick cranes were hed. and the graving dock was 
entirely built by steam traveling andderrick cranes. 
When the excavation was going on fully 800 
men were daily employed. The ‘steam —- 

was also used with success, and when worked by 
two men is said to have filled wagons at the rate 
of one wagon in every three minutes or so. The 
entrance to the new dock is situated to the west of 
the Albert Dock, the entrance passage being 270 
ft. long by 65 ft. broad. Vessels entering from 
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ft. in front, and 650 ft. wide. The bottom is firm 
bowlder clay, into which are driven two marine 
blocks with buoys attached, for the purpuse of 
swinging vessels into or out of their berths. Be- 
yond this wide space there are two open basins 
1,000 ft. each in length and 200 ft. in breadth, 
separated by a jetty 250 ft. in width, and 
entered from the west side. The west end of the 
jetty is pierced in the center by a fine ving 
dock, 800 ft. in length, 48 ft. wide at the bottom, 
which is paved with 4 ft. of concrete, and 70 ft. wide 


There will be 20 ft. of water on the sill, and the 
dock will be opened and closed by means of four 
crab winches, worked by band. The dock can be 
rapidly re of water by a centrifugal pump at 
the engine-house near the gates, in which are two 
small sluices, as well as a large one, 4 ft. 
by means ot which the dock can be fill 
equal expedition. At the east end there are two 
flights of steps from top to basement, with timber 
slips on either side, The graving dock is built of 
Craigmillar stone, with copings of Aberdeen 
granite. The total amount of masonry is over 
100,000 cubic yards; the facework, 26,000 super- 
ficial yards; copings, 40,000 cubic feet; asblars in 
foundations of swing bridge and entrance to grav- 
ing dock, 50,000 conic feet. The north and south 
quays are each 1,500 ft. in length. These, to- 
gether with the accommodation afforded by the 
jetty, bring up the total quayage in connection 
with the new dock to 6,775 ft. All round the 
quay, 50 ft. apart, there are mooring bollards, 
and the walls of the dock at similar distances 
are strengthened by counterforts, hidden but- 
tresses having 10 ft. of additional masonry. The 
walls faced with Craigmillar stone are 15 ft. thick 
about the base, narrowing in two tiers to 8 ft., in- 
clusive of the above-mentioned additional but- 
tresses. Between the walls and embankment there 
is a bed of from 5 to 7 ft. of clay, Which is calcu- 
lated to keep the works perfectly water-tight. The 
walls of the dock have been built throughout 
with blue lias lime, brought from Lyme Regis, in 
Dorsetshire, the stone being burned at the works, 
slaked, and mixed in mortar mills under heavy 
rollers. The new dock will cost altogether about 
£350,000. The works have been under the super- 
intendence of Mr. Alexander Clark, C. E., engi- 
neer for the contractors, since their commence- 
ment. 


uare, 
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MARVELS IN ELECTRICITY. 





A correspondent of the Parisian thus describes 
some of the notable features of the Paris Exhibi- 
tion of Electrical Apparatus, now in pa ress : 

The immense nave of the Palais de "Industrie is 
filled with all important material of electric 
science. It may be reached by a small electric 
railway, on the Siemens’ system, starting from the 
Chevaux de Marly, on the Place de la Concorde, 
and entering the palace near the Pavillon de 
l'Horloge. The road runs parallel with the avenue, 
and drops its passengers in the center of the build- 
ing. The trains consist of two saloon  car- 

i , of the usual dimensions, and a 
small electric motor, which takes from the 
rails the fluid supplied by generators at the end of 
the line. In the nave is a small pond, several 
square meters in area, in which a miniature 
steamer will lay a miniature submarine cable on the 
Colas system. In the basement of the buildin 
will be illustrated all varieties of such cable oad 
wire manufacture, eae but not formin 
part of, the official part of the exhibition, whic’ 
will comprise all forms of governmental electric 
apparatus, manipulators, receivers, piles, telegraph 
posts, isolators, switches, and a thousand other 
matters of necessary detail in the complicated sys- 
tem of commercial or er telegraphy. Tower- 
ing above the whole nave is an immense light- 
house, the perfected result of the Serrin system, 
the style adopted by the State of La Héve, and to 
be employed in the constructions planned by M, de 
Freycinet. 

By daylight the spectator may watch the a 
tions of a whole army of telegraphists, machinists 
and other electric specialists, each in his own 
niche, while at night this swarm of operators and 
motors is lighted by the blaze of a thousand elec- 
tric lights streaming from the roof—a grand com- 

posite of all known systems—Jablochkoff, Wer- 

ermann, Jamin, Siemens, Gramme, Lontin, 
Noaillon, Meritens, Suisse, Wilde, Brush, Swan, 
Edison, Maxim, Arnaud, Crompton, Brockie, etc, 
—some in globes, others diffused by enormous 

Balestriori reflectors. Force is supplied by mag- 
netic and dynamo-electric erators amountin 
to 1,500 horse-power. The Pavillon of the city 
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Paris is adorned as for an art exhibition. Statues 


and hangings are replaced by fire alarms, electric 
dials, municipal and police calla, etc, Prom- 
inent rivals of the government are the five 
great railway companies, with their systems for 
stoppage and signaling, their electric brakes, train 
registers, calls and alarms, besides a singular car- 
riage, at work on the Eastern Line, and invented 
by Messrs. Deprez and Napoli, for observing the 
running of trains, and registering velocity, trac- 
tion, force of wind, consumption of steam, etc. 
The basement region offers also the surprising and 
novel results obtained by the recent labors of 
Messrs. Cabanellas, Hospitalier and Deprez, in the 
matter of electric division, transportation and dis- 
tribution, a department in which the French 
school bas been successful. 


So much for the basement, the region of science 
and practical utility. The upper story has been 
devoted by the chief Commissioner to scientific 
curiosities and fanciful inventions for the delecta- 
tion of the curious but untechnical observer. Two 
telephonic auditoriums have been arranged to 
connect, one with the Opéra and the other with 
the Thédtre Frangais, richly furnished, and sup- 
plied with some 50 telephones each, where the 
auditor, calmly seated in his arm-chair, may listen 
to the sonorous recitative of M. Villaret, or the 
bright dialogue of Croizette and Coquelin, In ad- 
joining rooms the visitors may talk through the 

erz telephones with distinct cities like Lyons, 


Orleans, Dijon, or a dozen others. Next comes a 
series of eight rooms, literal copies of a 
Parisian apartment of the present day, 
where everything will be, so to speak, 


run by electricity. The kitchen is to be 
lighted by electric lamps; the range heated 
by electric currents passing through water; a 
half-dozen electric cooks, by means of incandescent 
platinum wires, turn out ‘ electric waffles,” and 
electrically heated metallic plates serve for braziers 
and chafing dishes, The dining room is fitted out 
with all the wondrous new apparatus which al- 
ready threatens our peaceful firesides with its 
novel blending of science and comfort. The cen- 
tral sunlight, in place of a chandelier, may be 
apes by the pressure of a button or the opening 
of adoor, The dishes will be brought up on an 
electric dumb-waiter ; doctors, errand-boys, fire- 
men and servants can be summoned by the famil- 
iar New York system of dials and calls. The only 
thing left to do would seem to be to eat 7 elec- 
tricity, and, in view of the wonders accomplished, 
even that seems not so very improbable. 


The third room—the parlor—is furnished with 
electric chandeliers, mantel clocks going by elec- 
tricity and adorned with electrical groups and 
figures, telephonic ——— tubes and electric 
fire-places. In the bill room adjoining, an elec- 
trical billiard table enables the player, if not to 
make his carroms, at least to mark them by an 
electrical indicator, It would be a pleasant policy 
to add to these rooms an electric chair for the 
extinction of the tent bore. You take the 
idea? Your bore is comfortably seated, smoking 
and talking you to death. A light touch ona 
knob. Crack! your bore is wrung with internal 
convulsions and set upright on his . Exit ex ne- 
cessitate, Seriously, however, the parlor has an elec- 
tric piano, to be played by ‘ some pther fellow” at 
a distance, and having a Carpentier ee to 
make electric record of improvisations. The bed- 
room, besides all sorts of electric calls, has on the toi- 
let table a set of electric brushes. You turn a com- 
mutator, offer your head to the gentle caresses of 
the brushes, and your hair is brushed—if you have 
any. The series of rooms closes with a family 


ee ee flats and all—lighted 
by the W nm electric re which allows 
the footlights to be instantaneously raised or low- 
ered, filling the room with a blaze of illumination 
or leaving it in total darkness at will. In this 
pleasant room noted Parisian musical artists will 
give concerts, to more completely electrify the 
iowa, peniertioaa nod Soye sumabere suegraphie 

ws, toys; min phic 
<totiies uk boxes, magic lanterns, onllereny: 
telephones, dolls and automata, for the amusement 
of Parisian youth and their elders as well. 


One of the im nt industrial inventions 
which Americans have sent is the electric mid- 
dlings purifier, the most perfect method known of 

g the bran from the middlings. This is 
usually eee air blast, which blows out the 
bran. The defects of this system are that much 
of the fine flour is blown away, and the mill is 
tilled with tthe fine dust that sometimes causes 
an explosion. Mr. Kingsland Smith, an Amer- 
ican miller, first devised oo eee Cae 
tor. When a bit of hard rubber is rubbed 
with a brush it will attract any light sub- 
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stances, such aa bran or bits of paper. In the elec- 
trical separator the grain is passed under a series 
of rubber rollers, which attract all the bran and 
allow the grain to fa)l into proper channels, One 
machine which purifies 50 barrels of middlings a 
day requires so little power that a man can work it 
with one hand, The electric buoy, an American 
invention, is also exhibited. The action of the 
waves keeps up a current of electricity strong 
enough to uce light. Railroad brakes are 
shown in which, upon turning a key, the move- 
ment of the wheels operates upon a series of 
dynamo machines which cause magnets to oa 
the axles. In this way no steam power is wasted, 
the motion of the train —— it. Among the 
most prominent features of Mr. Edison's display are: 
Electric lighting exhibit, 125-horse-power steam 
dynamo and several dynamos of less power, one 5- 
pe feta several motors of less power, 2,000 
electric lamps with specially prepared fixtures, and 
complete appliances for regulating the current, 
for ing against fire and for insuring absolute 
trustworthiness of light at all times, and a large 
number of machines for ere every de- 
tail of a complete system of electric lighting. Mr. 
Edison has somewhat improved his lamp since last 
winter. Then a 1-horse-power machine fed seven 
lamps, each of which burned for four months, 
Now, the sarne machine supplies nine lamps, each 
of which will burn for seven months. The size of 
the carbon has been reduced one-fifth without im- 
pairing the perfection of the filament. This 

of his exhibition of the uses of electricity, Mr. Edi- 
son thinks, will be particularly interesting to Pari- 
sians, inasmuch as he has secured a liscense from 
the municipality of Paris to light up one section of 
the city, and he thinks that he will be enabled 
from this exhibition to forma company for the 
lighting of the whole city. 

n the other departments of the exhibition of the 
saree of electricity Mr. Edison’s skill is well 
displayed. A complete telegraph system may be 
seen in his show-rooms, The automatic (Morse), 
the automatie Roman letter and the oncne hic 
ro will be fully demonstrated. Mr, n 
thinks the autographic system will at some future 
day astonish the world when it can be further de- 
veloped. At present this system will reproduce in 
Philadelphia a fac-simile of the handwriting of a 
message in New York. Besides these, in the tele- 

phic department, the duplex and quadruplex 
instruments now in common use in New York are 
exhibited. A number of telephones are also in- 
cluded in the list, including the carbon telephone 
the motograph telephone, the motograph music 
telephone, the telephone recorder ( which 
is the telephone and phonograph combined), and 
a multitude of telephones of different construc- 
tions and principles. Among the miscellaneous 
articles are a pressure relay and motograph relay 
in the telegraphic exhibit, a tasimeter, a carbon 
rheostat, a motograph battery, an exhibition of 
the application of the electric force, a number of 
phonographs and megaphones, and a large number 
of electric lamps, showing the various stages of 
the development of the electric light from the first 

latinum Jamp to the present improved carbon 
amp; practical illustrations of the use of elec- 
tricity as a motive power, a complete system of 
underground street tubes, mains and feeders, for 
the purpose of lighting up sections of cities, and 
an ore-milling oo which will be operated 
by the use of the electric current. 


—_——— mt 6° > 0° 
PLUMBING LAWS IN SAN FRANCISCO. 
The Culifornia Architect and Building News 


“ 
n nol city in the Union is there less gen- 
eral teserent Aces in ard to sani 
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es > ae . The laws _— exist will, not | special fitting and not as completed, $4,500,000.— 
iow those glaring acts and exposures which | New York Commercial. 
are notoriously offensive to sight or smell ; but the 
tens of thousands of other means which produce 
sickness and death are passed by uncared 
for by any official provision. And the fact 
that yearly thousands of the a “ SCIENTIFIC EXPLORING EXPEDITION 
the cific Coast are sent to untimely and) ; i 
| The Northern Pacific and the Oregon Railway 
remature graves, by means of sewer gas and | and Navigation Com b : 
Sompany bave united in putting 
defective on nae we Ss slight- | @ scientific cape expedition into the field fot 
ised ieneiouesann f the fact stated While in the oe examining into the mineral, agri- 
th Serna ities of a ntry and throughout | °Uturel and other resources of the territory trib- 
Eur searbowet flgh wer S Genre age ed | utary to the two companies between Lake Superior 
 cabeeaggty goss! a ; hee “akill ed | 8nd the Pacific coast. Professor Raphael Pumpelly, 
Oe on " Staneta canary © fivimes have | “20 has had charge of the coal and iron depurt- 
os id sn sid the aoe ee ae” oe | ment of the last national cersus, has been ap- 
a “< : » —- Ss sgt gone of the pointed chief of the expedition, and the reveral 
kind hee cama’ sttometed enen: tnle event | portions of the vast field of operations will be ex- 
other than such ineffective and incidental dis-| ae eee > neni sp oo ange 
eo ” a started for Montana for the e 1i- 
peace on wnat news © somains Ge Bowe a ide: | nation of the principal mining districts in that ter- 
from the tomb chide us, who are so indifferent ar een of the expedition will extend 
to vital interests, to arouse ourselves from the leth- | “""?U8" Svera? years. 
argy and stupid indifference that have so long pre- | , i> 90 S02 ; 
vailed, and in sympathy with suffering humanity Mount WasHiINaton had, for it, a 
to use the wholesome means which nature bas pro- E August. 
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NOTE, 








heated term 
The mean temperature was three 
degrees higher than for any August since 1872. 
Rain fell on twenty-one days during the month. 
There were but two clear days, while fog pre- 
vailed for sixteen days, The total rain fail was 
11.96 inches. At midnight of the Sist a gentle 


—— was blowing at the rate 6f ninety miles an 
our, 


vided to counteract the evils which its decay im- 
poses. We have again and again endeavoed to 
enforce these considerations upon the minds of our 
readers, and shall continue to do so, with the ho 
that our well-intended efforts will not be wholly 
fruitless. As a result of discussions in conventions, 
by the secular press and class journals in other 
parts of our own and in forei lands, and 
the clearly demonstrated necessities of the 
case, New York, IlJinois and other States 
have ssed “plumbing laws,” the object of 
which is to protect the health of the respective 
communities, by instituting such regulations and 
control over the execution of plumbing work as 
will save thé slaughter of tens of thousands by the 
foul sewer vapors which are conveyed into homes 
and dwelling-places through imperfect plumbin 
work. a y with any other city in the world, 
San Francisco needs the best hygienic regulations, 
for, while there are less miasmatic conditions than 
in some other places, the strong winds of summer 
act as a poweriul agency to force back the gases, 
and the high elevation of the greater portion of the 
city causes the sewers to operate as gasometers 
or retainers of the poisonous vapors, so that they 
contain a much larger volume of gas than sewers 
in other cities, where the altitudes of its avenues 
are less than in this city. Besides this, there is no 
other place on earth where meaner and less ekill- 
ful plumbing work is done, 7 a class of bein 
calling themselves ‘practical plumbers” --a title 
stolen from the truly practical and competent, 
many of whom we have in San Franciseo—under 
which they disguise themselves, while neither 
knowing nor caring anything about the finer and 
essential points involved in skillful sanitary 
plumbing. 


We have heretofore advocated, and still advo- 
cate, the enactment of such laws as will provide the 
remedies, and the appointment of such 





GENERAL INTELLIGENCE. 


ea” We solicit and are always pleased to publish in these 
columns any itema of interest that may be furnished ua. 


GAS AND WATER. 
Messrs. Thacher & Breynrgnn, the well-known con- 
tractors for submarine works, of Toledo, Obio, are at 
in extending the influent pipe for the 


— engaged 
nkirk, N. Y., water-works, expecting to complete the 
work in about a week more. 


An English gas company is fortifying itself in a very 
sensible way. They bave suppiied, free of expense, éo 
customers taking gas of them the necessary apparatus 
for gas culinary operations. The experiment was a 
success from the start, and sales of the stoves, etc., 
have in nearly every case resulted. 


The Water Commissioners of the Danbury Water- 
Works, Dantury, Conw., bave awarded the contract fcr 
laying 17,000 ft. of 16-in. pipe for their new watcr- 
works to the Connecticut Patent Water Pipe Company 
of New Haven, Conn. The yipe is the improved 
wrought-iron and cement pipe patented by D. Goffe 
Phipps, of New Haven. ‘he Danbury Water-Works 
—_ used cement pipe for 25 years under a head of 190 
‘eet. 


The city of Richmond, Va., has purchased of the house 
of Henry R. Worthington, of this city, the Worthington 
Centennial Pumping agene, a compound condensing 
engine of six million gallons 


capacity in twenty-four 
inspectors as may be required to make such laws | hours, and the promise is made that it shall be ready for 
effective ; with the additional ision that every | steam on or before the 30th of this month. Its erecticn 


is to be pushed with vigor, and the contracturs are de- 
termined to fulfill their part as to the time of its erection, 
for the engine ao to meet a great emergency, 
as the city is su sring from a short supply from t 
power pumps, which it depends upon at present. 

Prof. Leeds, of the Stevens Institute, at Hoboken, 
visited Paterson on the 3d to get samples of the Passsic 
River water, in order to make analyses for the autho: i- 
ties of Newark, who are anxious to learn just ho 


such inspector who shall be guilty of con- 
nivance, compromise or neglect in the strict 
and faithful performance of his duties, be pun- 
ished by imprisonment in the State prison 
for a period of ten years, thus making the 
mee equal to that fixed by our statutes 
for e crime of manslaughter, at lower 
rates than which it should not fixed, as every 
act of neglect or unfaithfulness might sed 
Cc - 


one or more deaths. And if ties of 1 
acter attached, and were enforced in all cases of 


also of . 

than in San Francisco. e have ordinances and | official Soames, without any possible escape, | @nalyses. Prof. Wurtz some goats ope declared that 
municipal regulations which prohibit and forbid | all the howling and growling about dishonest of- | Newark’s water is polluted by the flow of her 
violets of ous sanitary principles, but | ficials would ar quickly. Itis because they | OW" seweee up the river with the tide to her water 
these are obse many more from the fear of | can do it with impunity that rogues are so * 
persecution and pamainienent than from a realizing | for office, and steal all they can “ get away with| A Pittsburgh, Pa., Cegeert of the 2d inst. says: “‘ The 
sense of the consequences t upon their | safely,” and fraud an their me- eae wre ae Oe ee ae ae 
violation. It therefore follows that infrac-| chanical villainies the thing is possible. = ne a tbe Sey st — bo get their 
tions are innumerable; for those who are con- eee $8 <> 00-iiremerrenemmnene After considerable dis- 
trolled in their acts only by legal restraints evade 





supply trom the 
COST OF CELEBRATED BUILDINGS. See ea see 


sodindneen bealan ae nah po er on the citern, with fiterer, could be built by each family’ for 

. cou ea or 

seefene tones te Send’ aie at pduataen, |icun @aiheon Ge these: “The Parie Grand ee ees the. water was for a your 
since they affect only the larger and more House, $8,000,000 ; the Paris Hotel de Ville, ee eee 

notorious features in connection with  sani-| $8,000,000; the Paris Post Office, $6,000,000; the | | Cincinnati is ws the mecessity of spending 

tary measures, while beyond these are Pa de Beau-Arts, ,000 ; the Ant- aa zsh vedin. . es 

other grave Museum, $400.000 ; the Palais de | ton get enough to drink. New York thecgerer a 

affected by any legal control, and in Justice, 000,000 ; the London Houses of Parlia-| no water up to its upper stories. Chicago has discovered 

which no other than individual interest, men 7,500,000; the London Foreign Office, | within the year that its “crib,” from which the city 

or avarice of 750,000 ; w water is . is not far enough out in the to 

a y $2, the Law Courts, exclusive of pumped lake 


Py. 
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escape the city sewage. San Francisco has the need of | Articles of incorporation for a new railroad have been four times the average of the last fifteen years, the con- 
a new water supply as an omnipresent issue in vity | filed in the Circuit Clerk’s office at Mount Vernon, Ill. | clusion seems to be wholly incredible. ietceeee 80, the 
politics, Springtiel, like other great centers just men- The road will be called the Chicago, Mount Vernon and | Bulletin continues, when it is remembered that the esti- 
tioned, has its water difficulties. It has water enough, Southern Railroad. It will from Altamont t mates do not cover constructions for before 
but nobody likes to drink it. Yet, in spite of all these | M¢ Vernon to the Ohio, witha branch to Tamaroa, con- 
complaints, no cities in the world have such bountiful necting with the Tamaroa & Chester. Railroad. The 
water supplies as our American cities.—Springfield Re- incorporators are James A. Creighton and Bluford Wil- 
publ.car. | son,.of Springfield, and 8. F. Crews, George H. Vernell, 
Gas sells in London for 75 come per ihonoond feet, yet | and George Hoynes, of Mount Vernon, 
the companies grow enormously rich. A parliamentary : 
paper has been issued, giving the results of the work-| . aon 0., a See eee the ene 
ings of the metropolitan gas companies for 1880, The img Corps of the Continenta ae 
fe Gas Light and Coke Company has a capital of $47,000,- | this city im destitute circumstances, and report that 


























last January, but actually done this year, nor yet the 
work to be done in 1882 from means chat have not yet 
been subscribed. When these elements are taken into 
consideration, ‘‘ the Chronicle’s estimate would seem to 
point to a construction in the two years, 1881 and 1882, 
of 25,000 to 30,000 miles.” The letin, however, re- 
marks that “the facts show a rate of creation of 
new railroad securities that ts careful reflection.” 
It is evident that the issue of railroad securities has 


000. Its income from all sources was $13,000,000, Of | the company is in.debt to them $2,500 in wages, and no | 1, .torialiy exceeded the im- 
i this sum, $9,000,000 was for the sale of meter gas, | provisions made for even their current expenses since mediately Srethind tbe panic of 1878. The conditions 
5 nearly $3,000,000 from the sale of residual products the death of Chief Engineer Abbott in July last. The ‘ 


however, are different. For several years there was 
little railroad building, and the present activity is 
largely necessary to keep up with the drift of new set- 
tlement and development. It may also be stated that 
much more road is —e built for the same expendi- 
ture than was the case before 1878, and that the cur- 
rent movement is in the hands of men of riper experi- 
ence and of far capital than were those of the 
times referred to. us far the syndicates engaged in 
the building of new lines have taken the securities them- 
selves, and are building them from their own means, 
rather than with money obtained by popular subscrip- 
tion. It is presumed these men know what they are 
about. At the same time, the hago: in the event that 
such securities are put upon the market, should under- 
stand tie extent of soa enterprises.—Chicago Tribune. 


and $1,000,000 for lighting the streets of London. The | “difficulty appears to have grown out of the death of Ab- 

profit of the Sobigaing for the year was $4,500,000, or | bott, who was the projector and principal protector of 

1844 per cent. upon the immense capital and borrowed | the road, and whose family appear to want to realize on 
. money invested in its works. This enormous profit was | his interests. It is generally considered that this means 
i from gas sold at 75 cents per thousand feet. Coal in | the collapse of the road, though the officers of the com- 
i America is as cheap as in London, yet sells from $2  Pany are telegraphing that all will be right yet.—Cin- 
What Lary oy the profits of | Civnati Commercial, 


> ; to $4 per thousand feet. 


i American companies / A dispatch from Fostcria, O., says that the track- 
‘ The Deane steam-pump company are employing 125 | layers onthe New York, Chicago & St. Louis Railroad 
men, and so great is the press of business that two sets; have reached the city limits, working east, and, ex- 
of hands have been at. work night and day for some | cepting a very few miles, have completed the track- 
time. They have recently shipped to the city of Guay- | laying between that city and Fort Wayne. The Balti- 
mas, Mex., a plant of pumps consisting of two high-| more & Ohio Company are building a large brick 
44 pressure pumping engines and fwo o 7 coadens- — depot in that city. A handsome and com- 
ing -engines for the city water-works. They have | modious brick passenger depot will follow. The 


te 


" 


orders on their books from Hamburg, Amsterdam and} route of the Wheeling & Lake Erie branch has 


other foreign cities, Thé United States Government is | 
having a pump built for use on the Mississippi River im- | 
provements, the capacity of which is 2,000 ons of | 
water a minute; one engine is now being built for the 
water department of a distant city with a gpety for 
uumping 2,500,000 gallons a day; and a city on Long 
laeud will soon have a pumping engine built capable | 
of pumping 4,000,000 gallons per day. The company are 
to make an exhibit at the Massachusetts charitable fair, 


which opens at Boston the 15th.—Springfield (Mass.) 
Republican. 
—— ern = 
BRIDGES. 
There is more bridge building going on this year on 
the railroads iu Ohio than was ever known before. The 


New York, Pennsylvania & Ohio road is building 
forty-five new iron bridges, and the Baltimore & Ohio 
seven in that State.” The néw engines weigh thirty-five 
tons, and they formerly weighed only twenty tons. 
Fifteen tons are now hauled ona car, while ten tons 
used to be the limit’of a load. The Pan-handle is build- 
ing a number of bridges, such as the new iron bridge 
across the Scioto, in Columbus. 
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RAILROADS. 


The Chicago & Northwestern has opened its new line 
from Madison te Montford, Wis., where it connects 
with its narrow-guage line, running from Galena, IIL, 
to Woodman, Wis. 

The contract to grade, bridge and tie the Milwaukee & 
St. Paul road from Marion to Council Bluffs, Ia., a dis- 
tance of 260 miles, is to be completed by Jan. 1. 
Rails are being laid as fastas the roadbed is made ready. 

Grading on the Monroe Branch of the Chicago, Mil 
waukee & St. Paul road has been completed to Shulis- 
burg, Wis., and the intention is to have trains running 
vo that point within ten days, fully a month sooner than | 
was expected when the work began. 


The Department of Public Works of Mexico, after an | 
investigation into the Morelos Railroad disaster, finds | 
the company and its chief engineer and the government 
engineer responsible. The authorities will begin suit 
against the company and proceed criminally against the 
engineers, 

Persons approaching a track are bound to look and 
listen for a train. At law they do not have the right of 
way and, while the train must give due notice, passers 
must watch for the notice or they have no claim for 
damages. Before permitting another grade crossivg at 
our gates this is worth remembering. 

The Wabash Valley & Terre Haute Railway Com- 
pany has filed articles, of association with the Secretary 
of State of Indiana. The road will be forty-eight miles 
in Jength, and will follow, as nearly as practicable, the 
line of the Wabash & Erie Canal from Sncddy’s Mills, 
Fountain County, to Terre Haute. Capital stock, 
$500,000, 

The Wabash road is said to be working for an entrance 
into Terre Haute. A. surveying party, under charge of 
Captain Fitch, of Terre Haute, is at work five miles 
north of the city, along the route of the old Wabash & 
Erie Canal. , Another party is working from Clinton to- 
ward Attica, from which point the proposed connection 
is to start. 

The Railroad Gazette records the construction of 200 
miles of new railroad, making 3,719 miles this year, | 
against 2,850 miles reported at the correspondipg time 

3 1,108 


in 1880, 1,599 milesin 1879, 1,123 miles in 187 

miles in 1877, 1,388 miles in 1876, 678 miles in 1875, 
084 miles in 1874, 2,408 miles in 1873, and 4,264 miles 
in 1872. 

The largest railway tunnel in Indiana is the oneon the | 
Louisville, New Albany & St. Louis Railway through | 
the Knobs, under the village of Edwardsville, five miles 
west of New Albany. Its total length is 4,563 feet. The | 
excavation is through limestone the entire length, and 
the tunnel has been worked from both ends, and: from 
two shafts, proceeding in both directions. The con- 
tractor thinks he will have it ready for track-laying by 
Oct. 1, 1881, 





| East Tennessee, Virginia & Georgia Railroad, the Nash- 


| and Atlanta, now uuder construction. As soon as the 
| balance of the line is located, which would be within a 


| to the Lake Shore tracks, crossi 


| the tracks again cross the Lake Shore to the south and 


|cali for an outlay of $70,000,000, The Commercial 


; the past eight mon . As this is double the mileage 










































_In Obio several of the numerous local narrow-gauge 
lines have been consolidated under one general manage- 
ment, constituting what is known as the Toledo, Delphos 
& Burlington system, which extends from Toledo to 
Cincinnati, with a branch from Daytcn to the rich coal- 
fields of Southern Ohio. It forms a continuous line from 
the Ohio River to Lake Erie. The same system 
also extends into Indiana, and ultimately will 
form a connection with its Indiana and 
Illinois neighbors into St. Louis. Obio, Indiana and 
Illinois have become a perfect network of narrow nge 
roads, The wonde success of the Denver & Rio 
Grande system is well known. Its arms, stretching 
out all over Colorado, have contributed largely to 
the dev nt of the resources of that State. 
But the Texas & St. Louis narrow-gauge sys- 
tem—a new enterprise of great importance— 
promises even to rival the Denver & Rio Grande 
in its magnitude. Col. J. W. Paramore, President of 
the Texas & St. Louis Narrow-gauge, is doing some 
energetic and successful work in ansas and Texas. 
He is rapidly developing the system of which he has 
control into a grand trunk line. A few words concern- 
ing it will be of interest. The Texas & St. Louis Rail- 
road is now finished and being operated from Texarkana 
to Corsicana, Tex., passing Tyler; Pittsburgh and other 
important points, a of about 250 miles. 
The roud is being ed forward as fast as 
men and money can id it to Waco, Texas, to 
which point it will be finished in afew months, and 
thence its extension will be made to the frontier. The 
contracts are ——. made, and the work begun on the 
Arkansas division of this road, which, in twelve months, 
it is confidently ex: will be completed from Cairo 
to Texarkana. be Texas & St. Louis Railroad 
ehorty owns the narrow-gauge road now being opera- 
ee Sanus ae St. Lo and hence we see an 

pros of a grand narrow-gauge system 
from St. Louis to the Mexican frontier atl treed tor 
Texas Express Company com- 
menced business on the Texas & St. Lonis 
Railroad Aug. 1, the Pacific Express Compan 
withdrawing in its favor.—Expressman’s Monthly. it 
is surprising to notice the remarkable development uf 
the narrow-ga railroad system. At first scouted at 
as impracticable, it has rapidly gained in favor, und is 
now an active competitor of the standard gauge. The 
great obstacle in the way of the success of narrow- 
gauge roads is the net work of eee 
necessarily crossed by them, the transfer of ness 
being impossible. ‘It is certainly one of the most inter- 
esting problems of the age as to whether the narrow- 
gauge system will succeed. 
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NEW PROJECTS. 


Articles of association and subscriptions to the capital 
stock of the Toledo, Chicago & Burlington Railroad 
Company have been filed with the Indiana Secretary of 
State. e line in Indiana extends from Kokomo, in 
Howard County, to the Illinois state line, in Newton 
county. The capital stock is $1,000,000, most of which 
is owned by Eugene Ellery, of Evanston, I. 


A new road, to be known as the Ottumwa & Kirkville 
under the 


been definitely determined, and it will pass via the 
towns of Monroeville, Bellevue, Clyde, Fremont and 
Oak Harbor from here to Toledo. Workisbeing ye 
pushed. The company pays $1.50 for men and $3. 
for teams. 


In an interview with President E. W. Cole, of the 


ville American learned that-about one thousand labor- 
ers are now engaged in grading the road between Macon 


short time, between Atlanta and Rome, he would have 
as many hands at work on that division. Some of the 
steel rails for the extension from Atlanta to Rome are 
now being received at Brunswick, and would be laid at 
the earliest practical day. His company had purchased. 
a half interest in seventeen miles of the Georgia West- 
ern Railroad, over which, to that extent, his line had 
been Jocated. 


The New. York, St. Louis & Chicago Company pro- 
poses to build a road from St. Louis to New York, by 
way of Chicago, ultimately, but at present it is onl 
proposed to construct tracks between Chicago and Buf- 
talo. a, from Chicago, the line is to run south- 
east to Fort Wayne, nearly el with the Fort 
Wayne tracks, touching all of the important points 
which that road does. From Fort Wayne it ruvs 
east over what is known as the Old Continental 
grade to Arcadia, O., and thence it is torun northeast 
them at Bellevue and 
Vermillion, and thence to Cleveland, From Cleveland 


run to Buffalo, the distance between the two tracks 
varying from 100 feet to two or three miles, shortening 
the distance between Chicago and Huffalo about twenty 
miles. At Buffalo the company proposes to make its 
own terms with existing roads, gradually, however, se- 
curing an outlet of its own to the seaboard by the con- 
solidation of old roads. 


Wo CARES FOR EXPENSES (~The year 1881 shows 
the most unprecedented enterprise in the way of bring- 
ing into existence new railway schemes that our coun’ 
has ever experienced, Thirty or forty years ago rail- 
roads were started on unoccupied ground, and half of 
the money needed had to be subscribed to the 
capital stock of a company before any bonds 
could be negotiated. Then no more than $25,- 
000 per mile. Now let us contrast some of 
these new projects, for instance the New York & Buf- 
falo West Shore Line, I[t has just recorded at Albany a 
mortgage for $50,000,000, This for 450 miles of road 
would be over $110,000 mile of bonded debt to start 
with, Then in place of an equal amount of capital 
stock paid in, as was the feshion of old, a credit mobilier 
or construction company is formed, for what? To make 
money; building the road with as little a as is 

racticable, obtained from the sale of the bonds for the 
ighest sum they will bring and the pocketing of the 
balance, 


The supplements of the Financial Chronicle estimates 
that the issue of stock and bonds for new railroad con- 
struction during the years 1851 and 1882 calls for 
$234,688,000 in cash, and that the issue for the improve- 
ment, consolidation, ete., of other roads calls for an ad- 
ditional sum of $155,194,200 in cash—a total of $389,- 
877,200. These calculations do notinclude the secur:- 
ties issued for the construction of roads from Jau. 1 to| and 
Sept. 1, as the ag for these roads was secured by 
the issue of 1880. e roads built this year to Sept. 1 
are estimated at 3,500 miles. These at $20,000 a mile 
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Bulletin is disposed to question the 

Chronicle's ealeulations. Assuming that half of the out- 
lay for improvements and co dations, etc., is for 
new lines, and that, $234,683,000 is called for by new 
lines, $312,000,000 would represent the sum invested in 
building new lines during 1881 and 1882. At $20,000 
a mile, this outlay would represent 15,600 miles of 
track for which e ts have been peeing 


of the 


the two years of greatest railroad construction, and is 





